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Aveling & Porter, Ltd., 


Roonestser, Kent. 
and 72, Canyon Srraeet, Lorpox. 
STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM OULTIVATING MACHINERY, 
STHAM WAGONS. + ma 
CHMENT-MAKING MACHINERY. 


Y arrow &.Co., Ltd., 
SHIPBUILDERS AND BNGINHERS, 
SPEEDS UP TO 45 MILES AN HOUR: 
PADDLE OR SOREW STEAMBRS OF 
BxoerrionaL SHaLLow Draven. 
Repairs on Pacific Coast 
by YARROWS, —— Victoria, British 


jum bia, 6876 
SHIPBUILDERS, SHip REPAIRERS AND ENGINEERS. 





A. G. MM 2xtord, [a 


GULVER STREET WORKS, COLCHESTER 
On ADMIRALTY ap Wak Orrice Liss. 
BNGINBS for Torpedo Boats, Yachts, Launches. 
BOILER FRED PUMPS. 

See Advertisement, page 33. 

PATENT WATHR-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 


And Auxiliary Meckinery 8 as supplied to the 
Butcher & Co., 


H® vaLoans BRS axp sip A OrEarUanS, 


BNGIN. uanina, POUNDEY 4 & METAL TRADES. 


for 
PLANT AND MACHINERY. 
6 anp &, CHANOBRY LANE, 
LONDON, W.0. 2. 
"Phone: Holborn 2295. 
Telegrams: Peustrancy, Holb., London. 


ranes.—Electric, Steam, 
weesenets a HAND. 


GEORGE Use aLI SLL o oo., 
Motherwell, ll, near Glasgow. 


STHEL TANKS, PIPES, GASHOLDERS, &c. 
Tthos. Piggott & Co., Limited, 
GHAM. 4457 
See Advertisement last week, page 106. 


Plenty and on, 


MARINB ENGINEERS, &c. 


Newsuny, Bue.anNp. 
ank Locomotives. 
R. & W. miweatea, LESLIB 2 & OO., Lep., 
Byerveers, NEWCASTLE-ON-TYNE. 6450 
7 


peeenme | and lg paneer 4 equal to 
e Lecomoti 
Glasgow Railway 
London Office—12, Victoria — 8.W. 





6391 





Lrp.,, 
1 














eS ee 


MANUFACTURERS © 
RAILWAY CARRIAGE, Mey ts AND TRAMWAY 
HBBLS & AXLES. 
CARRIAGE & WAGON Be pt a —. 
CAST-STHEL AXLE xs. 
P & W. MacLellan, Limited, 
* OLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
BAILWAY OARRIAGES AND WAGONS, 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &0. 


Chief Offices: 129, Trongate, Guaseow. Od 8547 
Registered Offices: 1084, Cannon S8t., London, B.C. 


Froller, Horsey,Sons & Cassell, 
shy ae 
SALE AND. VALUATION 
PLAST AND MACHINERY 


BNGINEBRING WORKS. 
11, BILLITER SQUARE, 8.0. 3. 


[2nneible (j2zge (lasses. 
BUTTERWORTH BROS, Lid., 
Newton Heath Glass Works, 
Maachester. 
Iron and Steel 
([iubes and ue -pntings. 


6145 


The Scottish “Tube Oo., Ltd., 


Hap Orrice : 34, Robertson Street, Glasgow. 
See Advertisement page 77. 














Od 975 





Senet 


(Sampbells & Her, L4 


Gear Cutting. 


Worm Wheels cut up to 18 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 


DOLPHIN FOUNDRY, LBEDS. 4547 





2179 'Y{ achts, Launches, or Bar 8, 


Built complete with Steam, Oil or 
Motors, ; or supplied. Oa m8 
VOSPER & CO., Lrp., Broap Street, PorTsMouTa 





tam ins 8 or 
» S 


G heet etal ¢ 


GARTSHERRIB ENGINEERING 4 & FORGE 
60, WELLINGTON STREET, Giascow. 





QO” FUBL APPLIANCES. 


Systems 
Pressure, Arr, STEAM. 
For Boilers of all types 
KEBRMODES LIMITED, 
35, The Temple, Dale Street, 
Liverpool ; and 
108, Fenchurch Bt., London. 
Naval Outfits a Speciality. 


4078 





ocomotives Tank Engines 


constructed 
MANNING WANDLE 4 ‘AND OOMPANY, Limrrep, 
Engine Works, Leeds. Od 2487 
See their Illus. Advertisement, page 119, last week. 


(Cochran MULTITUBULAR AND 


OROSS-TUBE TYPHS. 
See page 93. 


Bu ers. 
6455 


RAILWAY AND TRAMWAY ROLLING STOCK. 


H=* Nelson & (Co. 1 4-| ee 


Tar GLascow a ws Srocx anp Pant Paty 
MOTHERWELL, Od 3388 


‘s (jripoly 2 
MACHINE BELTING 
FOR 

Drivizg 


(Conveying 


Fi levsting 











Sora MaNvuracTruRERs 


Lewis & Tylor, Ltd., 


CARDIFF. 
MANCHESTER. 


GLaseow. 


New Chicago Automatics, 
Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 1} in. through the wire feed. 


JOHN MAONAB, Many Sraeer, Hype. 
. Tel. No.: 18 Hyde. 


Loxpon. 








6874 





-jobn 


Belany, [_pmites, 


MILLWALL, LONDON, 8. 1216 


GunzRaL OonsrRucTionsL Bx@INRERS, 
Boilers, Tanks & Mooring Buoys 


Srois, Perrot Tawss, Arm Receivers, Srext 
Curnzys, RiveTep STRAM AND VENTILATING PIPES, 
Hoprrns, Spxciuat Work, ReParns oF ALL Kinps. 


(Tubes and 





Fittings. 


Stewarts and L ova, 4» | gerere 


Glasgow and Birmingham. 


See Advertisement page 58. 


‘haat 


Belting 





MANUFACTURERS 


GUTTA PERCHA & RUBBER, LIMITED 


Toronto Oanada. 6702 


2 Plants (GARBOR. ) 


for Chemical & Mineral Water Mirs. & Breweries. 
Reap & CampsBELt, Ltd., 109, Victoria 8t., London 
S.W. Telegrams—‘' Valorem, London.” 


CO? Fire Hyrtincteurs 


for Publicand Private Bldgs., Blectric Railways, &c. 
Tue BarrisH Fine ApriiancesCo., Ltd.,109 » Victonts 
St., London, 8.W. Telegrams—* Nonacid, on.” 


[= C.E., I. Mech. E., B.8c., 


and all neering Deateptiens. —Mr. G. 
KNOWLES Assoc. M. Inst, O.%, FP. ti 
M.R.San.I., PREPARK« CAN NDIDATES personally 
or by corvespondenve. Hundreds of successes. 
Courses may commence at any time.—39, Victoria 
St., Westminster, 8.W. 6789 


Sey (Electrically Welded or 


ie) forall pu also Chain Fit- 
«, Swivels, hackles &c.; Pulley 


| Chains, Wire or —- 
ition Smithwerk and Cast’ 


Reliable oy A ‘om pt de 
reasonable prices.—STRI ids 
Limited, Cradley Heath, Staffs. 


TE GLascow RoLune Srock aNp PLant Works 
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poheeand 
ley —_. 








HH Nelson & Co., Ltd., C 


BuildersofRAILWAY CARRIAGES, WAGONS 
ELBOTRIO CARS and EVagRY OTHER DESCRIPTION OF 
RAILWAY asp TRAMWAY ROLLING STOOK. 

Makers of Wueets and Axies, Rarway Pant. 
Foreivaes, Smira Work, Inox anp Brass CasrTines. 
Pressep Srext Work oF aLL 
Office and Ohief Works: Motherwell 
Office: 14, Leadenhall Street, B.C. 
See Illustrated Advt. in alternate issues 04a 


Builders of I ‘ocomotives, 
HEAVY and LIGHT. 
All Gauges and Types. 


Address : Export Department, 
i. kK » PORTER ' 0O., 
li, SELL, Place, New York. 
COTTRE 
3, London Wall Bidgs., London, England. 
Cable Address—STaPELY, New York. 6560 
New Catalogue 12 A mailed on application. 


R Y. Pickering & Co., Ltd., 
° (EsTaBLIsHED 1864.) 
SUILDRESCIRAILWATOARNIAGES WAGONS. 
MAKBRS of WHEELS and AXLBS of all kinds. 
RAILWAY WAGONS FOR HIRE. 
Ohief Works and Offices : 
WISHAW, near GLASGOW. 


Or R. &, 





Office : 
3, Vicronia Brauer, Wrermineren, 8.W. 


Mo and Engineering 


WORK of all descri undertaken for 








FR elas se, wancnbera, 
PM Tai Witbonazons,| aves 
HEATERS. ; ParEwre. 


CONDENSERS, AiR 
amp GAS K 
— Patent TWIN 
SYPHONIASTHAM TEAPS, HEDU REDUCING VALVES. 


GUNMBTAL STRAM FITTINGS. 
ATER SOFTENING and FILTERING. 6723 


Yarrow Patent 
a 





oilers. 


Mxssns. YARROW & CO., pg epee ne x 
PRESSING and MAUHINING ef the 


of ¥: Any mes 
seen, 6 SES = 
~<magevy of So oere 


YARROW & LAD. Bocas Sou csTouR, reUE, GLASGOW, 


Matthew pa & CO» L* 


Levaeryorp Works, 
See Pull ll Page Advt., » page 12, — 


Forgings. 
Walter Gomers & | & Co., Ltd., 


Hod. Wrightoon & (o., 


LIMITED. 


See Advertisement page 47, July 5. 


['eylor & (Vhallen 


Presses. 


TAYLOR&OHALLBN , Lp., Engineers, BInaMINGuAM 
Ses Full Page Advertisement id une 28. 














C rossings. 
T. SUMMERSON & SONS, LIMITED, 
DaRLINGTON. 


ement.—Maxted & Knott, 
Lrp,, Consulting Cem: 
GBNBRALLY on Oe Sckemes FOR 
ENGLAND AND ROAD. ADVIOH ONLY. 
Highest references. Hstablished 1890. 
Bunnerr AVErUR, Hui. 
Oablegrams: * Bnergy, Hull.” 








“a [proved High Pressure 


INEWABLE DISC GLOBB VALVE. 
See our Advertisement in last week's issue, page 95. 
BRITISH STBAM SPROCIALITIBS, Lep., 
Bedford Street, Leicester. 


as and Oil Engine Repairs. 
ms, * J fave boon Great Hastorn Road, 


Stratford, B. 
Ta. anes Wr Seeratpre. 
Gram.: Rapidising, London 


CHANTIBRS & ATHLIERS 


ugustin - ormand 
A N 


67, rue de Pe: —LE HAVRE 
: (France), 





174 





38890 

Detenges, 3 0 Boats, Yachts and Fast Boate, 
and Submersible Boats. 

NORMAND® F Patent Water-tube Boilers, Coal or Of} 
Heating. Diesel Oil Bngines. 


(jentrifugals. 





sd Pott, (iaseels & Williamson, 


MOTHERWHLL, SOOTLAND. 


6246 
See half-page Advertisement page 82, July 12. 
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he Manchester Steam Users’ acl spi tai obese CHEMISTRY 





London College 


cane of oon B.1. 


kt 
4 
FACULTIES OF ARTS, SCIENCE anp 
ENGINEERING. 


MEDICAL COURSE 
In conjanction with the 
London Hospital Medical College. 


Preliminary Course in Science, Engineering and 
Aeronautics ler 
AIR PILOTS. 


Fees, £10 10s. Hostel for Women Students, 
Prospectus on application to REGISTRAR, 





MANCHESTER MUNICIPAL 
(iollege of “Technology 
(Usiversiry or Manonnsraer). 


AL J. OC. M. GARNETT, M.A. (late Fellow 
Trin, Coll, Cam.). 
Vice-Principal; B. M. WROWN 
Magdalen Coll. Coll., Oxford), 
The Session a ) will open on 3rd 
Matriculation and 
held in July and Septe: ¥ 
may enrol yd from ig yap 1918, 9 if 
under 18 years ies Cocos e for membership 
the Officers’ Training Cor 
DBGREB COURSES | IN TECHNOLOGY, 
The Prospectus gives particulars of the courses 
leading to Manchester University d (B.Sc. 
Tech. and M.8c.Tech.) in the Faculty of Technology, 
in the following Departments :— 
MECHANICAL BNGINESRING (Prof. G. G. 


pene F.R.S8.). 

BLEOTRIGAL BNGINBERING (Prof. Miles 
Walker, M-A.); 

SANITARY BNGINEERING (including Muni- 


THB OHEAIOAL INDUSTRIES including 
General Chemical Technology, Bleaching, 
Cou be 2 Dyestuff Manufacture, Printing, 
Pepermak ny WY Fermentation Industries, 
Metallurgy, Fuels 


TEXTILB cupve raise, MINING, 
ARCHITECTURE. 
PRINTING AND PHOTOGRAPHIC 
TRCHNOLOGY. 
ADVANOED STUDY pcre RESEAROH. 
The Coll posseses extensive laboratories and 
oukeban. uip; swith full-sized modern 
apparatus, including machines eT constructed 
for demonstrat nal 


and -. 
PROSPEOTUSES of University Courses or of 
Part-time Courses sent free on application. M6 


} Mining, and of the ae Coke 
gevtites DEPARTMENT OF  aegre Eiseeeeette 
Trap of tae Sates one one and. practice of less ior 

tecture, for a period of years, 

The DEPAREMNT 
“The DEPARTMENT OF REFRACTORIES pro- 
vides special courses of instruction and oppor- 
tunities for peseesh. in 


problems connected with 

the application of refractory materials to industrial 

The nee end COURSES of all the es 
Practical 


are 
tories, joan and Foundries fully Racteged for 
the purpose of ee ee scientific teaching, investi- 
gation and research 

Part time Courses awe arranged for Students who 
— to take special portions of any of the regular 


ome. "LROTURE COURSES commence 2nd 
The pachinioaL yg nepes 
commence 23rd Soprenes 

. M. ‘GIBBONS, Registrar. 


APPOINTMENTS OPEN. 


STANLEY TECHNICAL TRADE SCHOOL, 
South Norwood Hill, London, 8.E. 


ents 
Labora- 











Board of Governors invite 


A plications for the following 
OSITIONS on the Permanent Staff :— 

(4) ASSISTANT MASTER to take charge of 

Drawing Office and to carry out the course 

of Instruction in Practical Geometry and 

ys gen Drawing. Commencing salary, 


£115 

(8) ASSISTANT MASTER for Woodwork. rae 
ference will be given to an applicant havin 
knowl of Pattern Making. Commenc Je 


pet! 75. 
(©) ASSI ANT MASTER for junior work in 
athematics and Science. Commencing 
ser £150. 
Duties to on Ist 
Application form na foe wr args from the 
master. M 108 





. (Fellow | Head 





TEOHNICAL INSTITUTE, WALTHAMSTOW 
ENGINEERING AND TRADE SCHOOL. 


Head Master: JAMES J.B B. Bpwarpes, A.M.1.M.B. 


of APP lications ¢ are Invited for 


Post of TEACHER OF ENGINEERING. 
Duties te commence in September next. Com- 
mencing salary, £250,—Apply at once, stating full 
rticulars of qualifications and experience, to the 
ead Master. 
R, DEMPSEY, Clerk to the Governors, 
1, Selborne Road, E. 1 i. M 11 


MANCHESTER EDUCATION COMMITTHR. 
NEWTON HBATH JUNIOR TECHNICAL 
SCHOOL. 





Principal, J. W. Lorp, B.Sc. 
The Committee invite 


A pp! lications for the Post of 

SISTANT MASTER at the above School, 

with qualifications in Machine Drawin with 

Geometry, Applied Mechanics and Heat nes. 

Candidates should have had teaching experience 
and have served.in Works and Drawing Office. 

The successful Candidate will be allowed to teach 
on two evenings per wee yo ey Mechanics). 

ications should be je on a form abtainable 

at these Offices, and should be returned to me by 


July 3ist. 
SPURLEY HEY, 
Direotor of Education. 
Education Offices, 





rue University of Sheffield. 


SBSSION 19 1918-19, 


os - CHANCELLOR—W. RIP. 
+ D.Bng., D.Sc., Mintok P. 


DEPARTMENT OF . APPLIED SCIENCE, 
COMPRISING 
FACULTIBS or ENGINEERING anp 
MBTALLURGY. 
PRoressons Iv THE DEPARTMENT :— 


Mechanical Engin —W. Ripper, C.H., D. 0 
D OAR ed re wee. 


Mining. i Ave oO. Am, 
Mini NG, M.Sc., A.M.Inst.O0.B. 
Appltet Cher Chemist rye T. t. O'Smna, M M.Sc. 

themat! Leany, M.A 


Physio 3.1 R. Sean Be. 
Chemistry—W. P. Wrswe, D.8e., F.R.S. 
Geology—W. G. PRsanewwns, M.A. 


eas KK WB Gastares 8. | H. Craprer, B.Eng., 
oil neering—-J. ae B.Eng., 
Hise C. - 


. (Lecturer). 
Gia Technology — 


W. 8. S. Turner, D.Sc. 
eoturer). 


in_ wh 
wit eo nw sihich courses of study are pe 
cheatin Foysioy 


Mining, Applied na Geni 
Chem og 
The DBPARTMENT OF scorer in- 
cering, ated pare hd 


pecial cap of the. Untrara 
teeta pot for Work 


other taking 
months’ study a at the wewantty ty and ele months’ 


=| 





Deansgate, Manchester. 


uly, 1918. M 138 
¥ oO IRMIN M EL RI LY 


DEPARTMENT. 
APPOINTMENT OF DRAUGHTSMEN, 


tenior & Junior Draughtsmen 

are required 1, the above department for the 

ne -out of a eotrical Power Station, — 
bines, Boilers, ot and Switchgear. Onl 

who have been employed on similar class o work 


A. 
aod cing salasy for the Senior Draughtsmen 
wilt be #80 Knee Lt y 3 per annum, at the dis- 
cretion lv Somnmnnons. plus 
252 per annum — Bonus, plus 12 per 
Com lary fer the Janior Dr Dranghtemen 
will be 100 ing to to £130 per annum, at the dis- 
— of the ric Supply Committee, plus 
per annum War Bonus, plus 12} cent. 
pplication t to be made b ay, the 26th instant, 
be obtained m the Secretary of the 


R. A. CHATTOCK 
‘ Olty Klectrical eure. 
4, Dale End, Birmingham. M 140 


ME a Good Cost Clerk, 


ne Seg oo ving hed Works in the 
One ha ode 


Segara. 








seates and 


had Rot experience. One who can 


k 
me | gee out. a a 


Ben 000.” Capable 


“Assistant Gas =e 


haf wig cde a connection with 


conetruction 
'ts.— Address, M 134, Offices of 


ineers’ Purchasing Clerk 


ge or female. 
essential.— 


oe Se rae 


10; 





rie) A "ouput 


and (0) Part : 


he | or 





echnical) for 


ert in London. 


Service man. — 
SELLS, Lid. i 168, Meet Street, B.O. 4. 


13 
A? alytical Chemists.—Assis- 


TS REQUIRED, over 23 or ineligible 
Steel ~ 





for Army. 


already em 
Te pply your nearest EMPLOYMENT 
BXCHANGH, quoting reference No. A 5611. L948 


orks Manager Required, 

thoroughly practical and up-to-date in all 

oy A ~ to iis 4 pli ae of fackeey of 3000 | Ye 

hands. 0: first-rate men need apply. Liberal 
salary. rt ress, M 175, Offices of ENGINEERING. 


anted, Managerfor Foundry 

and Rolling Plant for Light Alloys, in 

South of England Geust have previnen experience 

in the — and manufacture of alloys. No one 

e as work need apply, unless 

bs potters a. employers. — ae 4 
Offices ating iy capers ee 


Be Required for a Large 


ry, 2000 hands. General 

Men with only first olass ex 

aaah cnatt—Addrew. M 176, Offices o 
NEERING. 


geome Manager Wanted, 


hiy up-to-date in all mr ess 

tems, for large factory of 2300 ica- 

ions from well experienced men py en ed. 
aah M 177, of ENGINEERING. 


ssistant Chemist Required, 


menced in Brass and General Meta)- 
furgical 


ae GRAMOPHONE’ od Li. - 
Hayes 











noe 
Enei- 











] arge Commercial Firm Re- 

uires immediately, Qualified FIELD SUR- 
VEYO = experience of Bush work for the 
Tropics. Applicants must be - oe yep Military 
Serties ond ues over 4 guare of tar = 
Controlled work.— Write, —_ mn quali cations, 
and salary required, to BOX 0 , Lae & & NienTin- 
GALE, Liverpool. 





: W anted for National Aircraft 


Factory, PRACTICAL MEN for Ratefixing 
and Processing department. Drawing office 
experience deshtable but not essential. No person 
ey & on nape work will be engaged.— 

Apply to your near 
MPLOYMENT BXCHANGE, 
quoting No. A 5555 


iM 98 
wes Manager Wanted by 


and old established General 
a, 7 rm in North of England. 
ust be experienced in up-to-date methods of pro- 
duction, and have good organizing abilities with 
actual experience in dilution 0 of labour. 
No one on Government work will be engaged. 
Address, giving full jculars of ©: age, 
and salary expected, M 64, Offices of ENGINEERING. 


A sais ssistant to Machine Shop 
nager WANTED by Londen Controlled 
cotabitehinent Must have good experience in rapid 
and economical production of small Aye on cap- 
stans, drill and milling 
and in the design of jae and tools. “Stake age, 
= required, and full particulars of experience, 
to M131, Offices of Bneineraine. No person on 
Government work or living more than 10 miles away 
will be engaged 


ate Fixer.—First-class Tool-| mia 
Fe sac, Rate Fixer REQUIRED, by a firm ia 


nds engaged on Aero Engine production. 

ap one must have had a tool room experience 

h-class work. No tp a ow engaged on 

Government work will be ed.—Apply to your 
—— EMPLOYMENT BX as, menti 


‘Wanied, Desi, 


of Ferro-conorete Pony essential. 


‘ rah Government work need apply. 
Babe Eas k 


ulars, to your nearest 
Journal and M a 


NGE, mentioning this 

ool Designer Required 

(London di Must be thoroughl, — 
versant with the design and lay-out of Press 

Jigs, and Fixtures. No one on Government work 
<< residing mose than 10 miles away — a 

rose, Seating see and expetonse to 30 Othces 

ENGINEERING 


anted, in a London Tech- 
es ENGINEER 


rained), | ost In th 

i | (college trained), to , day and 

evening work; one with A B ex ‘is | to 

Tem emporary ent. ress, C.E 

5, Bt. George's 2 errace, Regent's Pak, N.W., giving 
f training and ex 

cabeth. Wah on with copes of three testimonials. 


anted, for the Midlands, 


anbel WORKING ENGINEER or 
MILLWRIC HT, to keep in re — plant of small 
l-round experience 

















er for Rein- 











a Foundry. A man with 
of electric cranes, motors, and the usual equipment 
of a Bessemer foundry would find this a permanent 
. a me rey on Govern- 

ment work w pply to your nearest 
EMPLOYMENT 3 EX HANGE: quoting No. —_ 


Drereee Wanted, for| Si 


Blast Furnaces and Steel Works on North- 





is | gabe poses Perec |S te 


mechanical 
ee. | Soe Seon 


4 Journal and M 


‘at | DOnus with overtime in addi 


Exgineer, accustomed to the 
peer go plant ; Ser acn Spee er alt 


ernment, eet will be 
ees. a 


aaa 
BXCHANGB, men 


this 





ughtsman Required, for a 
Fron and sua Must be a haben sagen 


man with good experi y on 
Gaverumons work will be te cagnged"Apoly, st - ota 


MiipLof inant EXCHANGE, meationing we 





Wa ted (S heerness district), 
Good CIVIL ENGINEERING DRAUGHTS- 
MEN for Government work. Experienced in sur- 
and general building construction, Ineligible 
for general military service. Sa about £250 per 
annum.—Apply, stating age, full particulars of 
experience, and enclosin, copy, oe met to 
BOX 142, WILLIN@s,.125, Strand, London, W.C. 2. 





ftst- -class Draughtsmen 
ennai at (also one Junior Draughtsman), 

with experience of Diesel or Semi-Diesel Marine 

Bngines, and their accessories. No one “ mw tend 
meat work will be tie. State age, e 

and sa eaveres — Apply your nearest I PLOY: 

MENT ANGE, quoting No. A 6687. 76 


Sdhanioal sauduesean Ut aaa 

Maintenance DRAUGHTSMAN WANTED, 
with ability to take outst trains, for lange 
engineering works in Manchester dlstriet. No one 
already on Government work will be considered.— 


Apply, with iculars of age, 
salary” required, our nearest BE PLOvaduNT 
BXC. GB snentiouing No. A 5650. 
anted, Experienced — 
capa ble Jig and Tool DRAUGHTSMAN, 
TK of Motor Vehicle Manu- 
trict. No already on 
Government vena will pe me 
age, and full 


your nearest BMPLO MENT EXC 
Toning No. A 3929. 


[)t2ughteman Required, ac- 

custonted to the Design ef vy were oe} 
erably with knowledge of Blec 

for the tight 

% work er re- 











| mp Ap with _ 


GE, men- 
L 802 








Machin pr 
man. me one engaged o 


a Governmen 
M 198 | siding more than 10 alles away need apply. Ts gor 


sour aeerent SMPLOTMENT EXCHANGE, wn 


[)‘aughtsmen. —A Controlled 


ee in the West Riding of York- 


shire. nt hi ity work, 
REQUIRE oe SmRvions ot a e. "4 


t MAN, 
ae a first-class experience in eering 
w ex mced ‘MAN for medium size 
machine tool work. comin already on Govern- 


it work will be stating full 

seal lars, thon our ye 4 ee APES a i t EX- 
ae a oning A 

is also 

Lad ED. The above positions are 


A je Tracer 
—— te reliable individuals. No person 
Apply y on Government werk will be engaged 


, vats T Ex¢Han ANGE, cic 
I['wo Expe erienced Wockastinal 


Susie MEN, good permanent enters 
preference to applicants with knowledge in mal 
a - nes.—Apply, stating sik 


MNT 3 iculars to r nearest 

NT xO! ‘ANGE, mentioning this feet os and 
998. No person already employed on Government 

aan will be engaged. 


Desig gning Engineer for 
ae saa ~ Machines wanted M4 large firm in 
Must be thorough’ Ls ea 
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A NEW THEORY OF THE STEAM 
TURBINE. 


By Harotp Mepway Marti, Wh.Sc., A.C.G.I. 
(Continued from page 3.) 


Ir has long been a commonplace of steam turbine 
practice that the gain made by the use of super- 
heated in place of saturated steam is substantially 
more than is thermo-dynamically due. Mr. Bau- 
mann, for example, in the very valuable paper he 
read before the Institution of Electrical Engineers 
in 1912, has given curves showing the changes in 
the steam consumption per kilowatt-hour when a 

‘ turbine designed to work normally with steam sup- 
plied at a stop-valve pressure of 180 lb. gauge 
pressure and 150 deg. superheat, the exhaust pres- 
sure being about 1 lb. absolute, is operated with 
unchanged pressures but with higher or lower 
degrees of superheat. This curve is reproduced in 
Fig. 1. 

Last year an extended set of correction tables 
were issued under the auspices of the British 
Electrical and Allied Manufacturers’ Association. 
These were drawn up by Mr. C. H. Naylor, with 
Mr. Baumann’s assistance, and from these figures, 
combined with the heat-drop tables compiled by 
Mr. Moss, M.Sc., on behalf of the same association, 
we get the following figures of relative consumptions 
under Mr. Baumann’s standard conditions :— 
Superheatdg. F.0 50 100 150 200 250 300 
Relative 
consumption 1.160 1.101 1.046 1.000 0.9592 0.9235 0.8909 
Comparing these figures with the curve it would 
seem that the saving due to a superheat of 150 deg. F. 
is now reckoned at 16 per cent. instead of at 15 per 
cent., as in 1912. This may be due to the improve- 
ments effected during the past eight years in average 
turbine efficiencies, since, as will be shown later on, 
theory indicates that, with any given type of turbine, 
the relative gain should increase somewhat with 
the efficiency of the turbine. This is the reverse of 
the opinion generally held. 

In most questions relating to turbine theory it is 
convenient to take, for purposes of comparison, the 
condition of the steam not as supplied at the stop 
valve, but after passing through the governor valve. 
Generally there is, with high-pressure turbines, a drop 
of pressure here of about one atmosphere, this being 
n to secure satisfactory governing, in face 
of the inevitable fluctuations in the boiler pressure. 
If Mr. Baumann’s curve be reduced correspondingly 
we get the percentage gains and losses shown in 
the annexed table. 

TaBLE I.—Superheat Corrections for Steam Purbines when 
the Absolute Pressure below the Governor Valve is 180 lb. 


per square inch and the Absolute Exhaust Pressure 
1 lb. per square inch. 





Superheat below go- | 

vernor valve,deg.F. 0 50 100 150 | 200 , 250 , 300 
Relative steam con- 

sumption .. . ./116.3 110.5 104.6 100.0) 95.9 92.4) 89.1 
Adiabatic available 

heat ices 

B.Th.U. .. ; 
Calculated relative 

aa if pro- 


adia- | 
heat drop ../109.6 106.3.103.2100.0) 94.2 93.8 90.9 


. 331.3 341.3 351.9 363.1 374.8 387.0/399.6 


Actually the discrepancies between the 
are somewhat larger than the above table indicates, 
since the ratio of blade speed to steam speed will 
be, on the average, less the greater the amount of 
available heat. When this factor is taken into 
account the discrepancy is increased by another 
2 per cent. or 3 per cent. 

As a matter of fact, moreover, the heat which 
becomes available in a steam turbine differs from 
the adiabatic heat drop, and is, in general, con- 
siderably larger. The ratio of the two is known 
as the reheat factor, and this reheat factor is, as 
will be shown, substantially greater for superheated 
than for saturated steam, when the latter is assumed 
to be in thermal equilibrium throughout the whole 
of its expansion. 

Suppose a turbine to consist of an infinite number 
of stages. At each stage a certain portion of the 
total energy of the steam is converted into kinetic 
energy, of which a part is expended in doing useful 
work on the shaft, and the remainder, which 
is wasted in friction, is restored to the expanding 


steam in the form of heat ; the consequence is that 
at each stage the pressure corresponding to a given 
volume of the steam is somewhat greater than it 
would be did the turbine work friction free. Whether 
‘steam be used to actuate a turbine or a reciprocating 
engine the amount of work done down to any stage 
of the expansion can be represented by an ideal 
indicator diagram such as is shown in Fig. 2. In 
this the expansion line B D is that corresponding 
to frictionless working or to unit efficiency, whilst 
BE represents the expansion line for a turbine 
working with an hydraulic efficiency 7. The total 
area of the diagram is in this case larger than before, 
because the energy wasted in friction, being returned 
to the steam as heat, makes the volume at every 
point of the stroke more than if unit efficiency were 
attained. Of this larger diagram, however, only 
the fraction » is recovered as useful work on the 
shaft, whereas in the ideal case of unit efficiency 


Fig .1 . SUPERHEAT CORRECTIONS 
FOR LOW-PRESSURE TURBINE 
DESIGNED FOR SUPERHEAT. 


(5598 A) 





© 45:28) D 
the useful work done is represented by the whole 
of the area ABDC. In all cases » x ABEC is 
less than ABDC. 

The efficiency ratio « of the turbine is equal to 
the actual work done divided by that theoretically 
due from a perfect turbine, or 
ABEC 
ABDC 
and the reheat factor R is defined by the relation 
ABEC 
ABDC 
so that « = 7 R, where 7 is known as the hydraulic 
efficiency of the turbine. 

The actual thermo-dynamic head under which any 
turbine works is, therefore, not represented by the 
adiabatic heat drop u, but by a larger quantity U, 
where U = Ru. 

The value of R corresponding to different values 
of n can be determined in the following way :— 

If a quantity of heat be added to a fluid, the latter 
will, in general, both increase in temperature and 
expand in volume. By the first law of thermo- 
dynamics we have : 

Heat added = change of internal energy + 
external work done. 

Taking all quantities in ft.-lb. units, this may be 
expréssed algebraically by the relation 
dq=dE+Pav . 
‘where dq denotes the quantity of heat added to 
1lb of the working substance, d E the corresponding 


£ 


e=7 


R= 











change of internal energy, and Pd V the external 
work done by the corresponding change of volume. 

In the first place, consider a change to take place 
adiabatically ; that is to say, the fluid expands 
without the addition or loss of energy in the form 
of heat. In that case dqg=0, and we have the 
relation : 

dE=—PdV. » (2) 
Now it is known from experiment that when super- 
heated steam expands adiabatically the law of 
expansion is given with substantial accuracy by the 
relation P VY = C* where C is a constant. Substi- 
tuting for P and integrating we get for the internal 
energy E, the value 
PV 

y-1 

No constant of integration is required, as E = 0 
when P=0. If, then, we substitute this value 
for E in (1) we get 


1 
dq=- PV)+PdVv 
q > i?! ) d 


E = 


- (3) 


Suppose that at each stage of our imaginary 
turbine the fraction & of the corresponding area 
of the indicator diagram is wasted in friction and 
returned to the steam as heat. That is to say, if 
FGIH, Fig. 2, denote the diagram for this stage, 
we have 


d@g=kxFGIH=—kVdP 


the negative sign being required because the work 
done increases as the pressure falls. 
We thus get from (3) 


—kvaP= 1 | (VaP+Pav)+Pav 


1 


1 


= 1 
therefore 
dV 


1 1 
(1+,24) ee (ows) 
The integral of which is obviously 


1 
y-1 


-(k+ 1) VaP= (1+, )Pav 


aP_ 
P 


0 


1+ 


+k 
PVy-! = constant. 


If we put 
we p , 


7=3 
+k 


1+ 
i= 
1 
4-1 
and remember that k = 1—», where » is the 
hydraulic efficiency, we get 
1 
a | +1 
1 
=\?t!-1 


i= 


¥ 
Hence 
Si, 
1 
1— 
yaiti-" 


\—l= 


80 that : 
A—1 Pe 5.0: 
nN . 7 
where y denotes, of course, the index when the 
expansion is adiabatic. 
For purposes of calculation (4) is more con- 
veniently, if less symmetrically, expressed as 


1 1 
=j]— 1— 
X a( 7 


For superheated steam the value of y is 1.3, 80 that 
in this case 


(4) 


: = 1 — 0.23077 ». 


In the foregoing P denotes, of course, the pressure 
of the gas or vapour in pounds per sq. ft., whilst in 
practice it is more convenient to work with pressures 
expressed in Ib. per sq. in. Denoting this by p, 
then if the law of expansion be p V4 = constant, 
the area of the corresponding indicator diagram is 


1\i-} 
A 
i pe¥o(1- (5) ) 


= 
r 

where x denotes the ratio of the initial to the final 

pressure. 


ae According to Callendar a more precise expression is 
p(V — b)i5 = constant where b = 0.01602. 
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Hence the reheat factor corresponding to 
hydraulic efficiency » is given by the relation 


But 


Thus, finally 
“Gl : 
Ro ! a-a@y"® ? 

” ae 

Wee = 


In the case of superheated steam y = 1.3, and 
on this basis the following values of the reheat 
factor for different hydraulic efficiencies have been 
calculated :— 


Taste II.—Reheat Factor for Steam Superheated through- 
out the Whole Range of its Expansion. 


Y 











Values of Hydraulic Efficiency » = 
rT Po 4 on ie a 4 r "a ay. 
Pi | 0.5. 0.6 0.7. 0.8. 
1 1.0000 | 1.0000 1.0000 | 1.0000 
2 1.0393 | 1.0312 1.0285 1.0160 
4 1.0753 1.0629 | 1.0468 | 1.0310 
6 1.1088 | 1.0800 | 1.0602 | 1.0807 
8 1.1195 | 1.0084 | 1.0695 1.0454 
10 1.1810 | 1.1024 | 1.0762 | 1.0494 
15 1.1554 | 1.1209 | 1.0801 1.0585 
20 1.1691 1.1318 | 1.0064 | 1.0617 
25 1.1841 1.1445 1.1057 1.0692 
50 1.2219 | 1.1718 1.1258 .| 1.0810 
100 1.2586 -1998 | 1.1450 | 1.0932 
200 1.2962 | 1.2279 | 1.1643 1.1053 

















The above values for the reheat factor would not 
be sensibly altered if we had used the more exact 
expressions for the adiabatic expansion of super- 
heated steam, viz., 

(V — b)1°3 p = constant. 
In this case the work done in the expansion becomes 


144 [_A_ (vy, — > ee ee 

i x (Vo =>) Q (zy ) +o » |, 
where \ and y have the same values as before and 
6 = 0.01602. 

A somewhat curious paradox follows from the 
expression found above for the reheat factor R, 
viz. :—If the expansion be carried far enough the 
efficiency ratio is independent of the hydraulic 
efficiency.—Thus making z = © we get R= |» 

n 
and since the efficiency ratio « is equal to R », its 
value is always unity if the expansion be carried to 
zero pressure. The physical explanation of this 
result is simple. To reduce the final jure to 
zero we must go down to the absolute zero of 
temperature. In the value of R it was 
assumed that all the heat energy not expended in 
doing useful work was restored to the fluid in the 
form of heat. At the absolute zero of temperature 
the working fluid retains no heat energy, and the 
latter has accordingly all been turned into useful 
work and the efficiency ratio is unity, however great 
the frictional losses may have been at each stage of 
the turbine. 


The curves of reheat factors already published on 
Plate I, published with our issue of the 5th inst., 
have been plotted by extending the above table. 

For the adiabatic expansion of wet or saturated 
steam in thermal equilibrium an expression of the 
form pV’ = constant is only moderately accurate, 
and the error is aggravated in reheat factors 
deduced in the foregoing fashion. The reheat 
factor for ‘such cases can, hdwever, be obtained 
accurately in another way, as shown in an article 
entitled “The Compound Steam Turbine,” which 
appeared in Enarngerre, vol. LXXIX, page 37. 
For convenience of reference we repeat the argu- 
ment here. 


» Referring to Fig. 3, which represents the 


If, however, the expansion takes place 
with than unit efficiency, the heat generated 
the friction is restored to the steam, and at every 
point the steam is, therefore, drier than it otherwise 
would be, and the entropy is correspondingly 
. Hence at each stage the amount of heat 

for further work in the turbine is more 
than if the expansion took place adiabatically, 
of course, less of this available heat is 
into useful work on the shaft. The heat 
which becomes available in such case is equal to the 
whole hatched area I B C M, and the reheat factor 


If z denote the horizontal distance at any point 
between the line C H and the curve C M, its value 
ean be found in the following way. Let the point M, 
Fig. 3, represent the condition of the steam in a 
stage, having the absolute temperature T, of a 
turbine with an infinite number of stages. If 
the drop of temperature to the next stage be dT, 
then, having regard to the sign of T, the heat 
available for doing work there is IM x (— dT). 
Hence if ¢, be the initial entropy of the steam 
and q; its liquid entropy at temperature T, we 
have for dq, the heat available in the stage, the 
expression 

dqgq=-IMxdT 
=—(¢1—g@ + Z)dT 
where ¢; is equal to I N and z = H M. 














Of this available energy let the fraction kdq 
be wasted in friction and restored to the steam as 


heat, so that at the next stage the entropy is 
increased by the amount dz = oof 


We thus get 


Tdz=—k(¢,—q +2)¢T, 
or: 
z 


at kz=— k(gr — ¢) 
Multiplying by T* - ', this gives 


1 324 kzTt-1 = — k(g, — @) TE-? 


d 
ah 


i.€., 
fe (= ) = — k(o) — ¢) T*-1), 
or: 


eam +a[mm 167. °°, aD 


Here A denotes the constant of integration deter- 
mined by the relation z= 0 when T = T,. 

In the article already cited it was pointed out 
that for the range of pressures usual in practice the 
liquid entropy can be represented very satisfac- 
torily by an expression of the form 


nn = aT b 


where T denotes the absolute temperature. 

If we adopt Callendar’s steam table as our 
standard the value of a is 5.6054 for Centigrade 
units, or 5.2855 for Fahrenheit units, the value of 
b in both cases being 9.8221. The degree of accuracy 
of the formula is indicated by the following com- 
parative figures, all taken to four digits :— 


(8) 





prepare tage Becton lee ee 30 60 | 90 - 150 180 210 


from the condition re: 


sponding to the line N L is represented by the area 





4 ee 2.887'10.161 28.81 |69.15 145.6 275.8 
or- | | 
ula . (0.1088 0.1980 0.2846 0.3652/0. 4403 0.5110 0.5771 


mi 
( - 
Sar's table) 0.1039 0.1982 0.2845 0. 3646/0 .4396 0.5108 0.5790 











For the range covered in this comparison the 
formula is thus about as accurate as the available 
experimental results, and can be safely adopted for 


evaluating the integral in (7). This gives : 
a 10k rs 
t= (%) + )+ ioe: eT . (8) 


The area CH M (Fig. 3) is, of course 


2 
A 2 Z 
-[ ser = 54). (x, ert, *) (+00 —7) 
10k 


a 1 
* esi 11 } ; 

Both of the above expressions, (8) and (9), can 
be thrown into an apparently simpler form by use . 
of the relation aT’? = ¢, +. 

If we denote the above integral by 4 u, whilst « 
represents the heat available in adiabatic expan- 
sion, the reheat factor is given by 

R=1+ Au ~ 
u 

The following table gives the value of R for steam 
initially dry, expanding in thermal equilibrium 
throughout; that is to say, with no undercooling. 
As pointed out in our introductory article, this 
condition is not realised in turbine practice, or, 
indeed, in reciprocating engine practice either. 
Taste IIl.—Reheat Factores R for Steam initially in the 

Dry but Saturated Condition, and #: ed from 

Different Initial Pressures down to 1 1b. Absolute, 


Thermal Equilibrium being maintained throughout the 
Expansion. 


- (9) 


























=g |3"48 Hydraulic Efficiency. 
PH ii 0.8. . 
s 0.5 0.6. 0.7. | 0.8 | 0.9. 
“ z < a 
2 | 1 | 1.0085 | 1.0078 | 1.0065 | 1.0046 | 1.0022 
4 | 1 | 1.0801 | 1.0163 | 1.0129 | 1.0089 | 1.0043 
6 1 | 1.0284 1.0217 | 1.0169 | 1.0114 | 1.0056 
8 1 | 1.0816 | 1.0256 | 1.0195 | 1.0180 | 1.0062 
10 | 2% | 150855 | 1.0200 | 1.0221 | 1.0148 | 1.0061 
15 | 1 | 1.0485 | 1.0348 | 1.0264 | 1.0181 | 1.0078 
20 | 1. | 1.0496 | 1.0394 | 1.0294 | 1.0191 | 1.0088 
25 | 1 | 1.0537 1.0427 | 1.0818 | 1.0210 | 1.0104 
50 | 1 | 1.0669 1.0581 | 1.0394 | 1.0261 1.0129 
100 1 | 1.0809 | 1.0640 | 1.0475 | 1.0313 | 1.0155 
200 | 1 | 1.0956 1.0755 | 1.0559 | 1.0368 | 1.0162 
ore Oe ee ee 
pais 24T : where 2 = 5 [ $+ [T o: dT. 
u 


u = Adiabatic Heat Drop. 

T = Absolute Tem 

¢ = Initial Total By 

¢$: = Liquid Entropy at T deg. 

Seven-figure logarithms have been used in calcu- 
lating the above table, since the quantity sought is 
expressed in equation (9) as the difference of two 
nearly equal quantities. 

A comparison of Tables II and III is instructive. 
Suppose a steam turbine designed to give an 
hydraulic efficiency of 0.7 for the range of expansion 
of from 200 Ib. absolute down to 1 Ib. absolute. 
Then if the steam supply is saturated and the ex- 
pansion takes place in thermal equilibrium through- 
out, its thermodynamic efficiency ratio will, from 
Table III, be 0.7 x 1.0559 = 0.739 nearly. If, on 
the other hand, the turbine is designed to give 
the same hydraulic efficiency with steam supplied 
at 200 lb., and superheated to such an extent that 
the superheat is not lost when the exhaust port is 
reached, the efficiency ratio will be 0.7 x 1.1643 = 
0.815 nearly. Hence, with the same hydraulic 
efficiency the thermo-dynamic efficiency ratio will 
be fully 10 per cent. more with superheated than 
with saturated steam expanding in thermal equili- 
brium. 

It will be obvious, therefore, that the adiabatic 
heat drop forms a somewhat fallacious foundation 
for estimating the saving to be effected by super- 
heating the steam. 

Carnot’s theorem that the efficiency of a re- 
versible engine depends solely on the initial and 
final temperatures, and is independent of the nature 
of the working agent, must not, in short, be extended 
to cover actual turbines, in which the efficiency ratio 
is always less than unity. The physical reason 
this lies in the fact that whilst with such gases as argon, 
helium, or as superheated i 
have spherical molecules, 
energy added goes to increase the energy of transla- 
tion of the molecules, in diatomic gases two-fifths 
of the heat energy supplied will be utilised in 


mercury vapour, 
the whole of any heat 
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the rate at which the molecules spin. 
Hence only three-fifths of the heat energy added | in 
will be available for i the translational 
kinetic energy of the molecules, to which the pressure 
developed is directly proportional. Hence of two 
turbines of the same hydraulic efficiency one work- 
ing with mercury vapour and the second with 
steam, the mercury turbine will have the higher 
efficiency ratio. In the case of wet steam much of 
any heat added goes in promoting evaporation of 
the water and hence comparatively 
small proportion is available for increasing or main- 
taining the pressure. The latter rises, accordingly, 
relatively little above the value it would have at 
the same specific volume were the expansion 
adiabatic. 

(T'o be continued.) 





COAL SAVING BY THE SCIENTIFIC 
CONTROL OF STEAM BOILER PLANTS. 
By D. Brownuie, B.Sc. Hons. (Lond.), F.C.S. 
(Concluded from page 27.) 

(L) Economisers.—Out of the 250 plants tested, 
155 plants were fitted with economisers, the other 
95 plants having no means of utilising the waste 
heat from the boiler fiues. 

In several of these latter cases the economisers 
had been worn out and never replaced. In the 
figure for the average of 250 tests, the saving due 
to the economisers is 7-1 per cent., which includes, 
of course, 95 plants not fitted with economisers. 

Taking the 155 plants fitted with economisers, 
the average saving is 11-4 per cent. of the coal bill. 
The highest figure found was 19 per cent. on a 
cotton-mill plant. The correct figure obtained on a 
well-managed plant is 15 per cent. to 20 per cent. 
saving, depending on the conditions. 

The makers of economisers generally state that 
15 per cent. to 25 per cent. of the coal can be saved, 
by i economisers, meaning, it is presumed, 
after the boiler has received its proper proportion 
of heat and the efficiency of the boiler only is as high 
as it should be. Bile neteenny weneeaey aaeanee 

rs, for example, 


the “saving” due to the economise 


found that in the latter case the average suction 

the fan inlet was 1-40 in., the highest being 
3-1 in. and the lowest 0-4 in. water gauge, giving 
0-55 in. in the side flues. Temperature in the fan 
inlet : average, 420-5 deg. F. ; highest, 665 deg. F. ; 
lowest, 306 deg. F. 

There is also a very strong difference of opinion 
as to relative merits of natural and mechanical 
draught. The actual figures found were 123 plants 
with chimney draught were working with a net 
only of 58-5 per cent., 93 plants with steam-jet 
forced draught with 58 per cent. efficiency, and 
$2 plants with induced draught with 63-6 per cent. 
efficiency. 

As with the question of mechanical versus hand 
firing a great many factors have to be considered 
before deciding as to whether natural or mechanical 
draught is re Fae &@ given more 
particularly quality of fuel to be burnt, amount of 
steam aaah per boiler and the degree of skilled 
attention that the proposed mechanical draught 
would receive. 

(N) Estimation of CO,—Out of the 250 plants, 
225 were not equipped with CO, recorders, 15 were 
equipped with recorders in fairly good running |. 
order, and 10 were equipped, but the machines were 
out of order. One striking fact is the very large 
number of boiler plants met with that have been 
fitted with CO, recorders, and have been forced 
to discontinue using them because of their com- 
plicated character. 

It is probably correct to say that the CO, recorder 
has given more trouble than any other instrument 
or appliance used in the boiler-house. 

In order to get economical results it is, of course, 
necessary to have some form of CO, recorder on » 
boiler plant, but it must be used with discretion. 
To get the best results it is essential to have a high 
percentage of CO,, say, between 12 per cent. and 
16 per cent., but it does not at all follow that a high 
figure necessarily means high efficiency, makers 
statement notwithstanding. 

The figures obtained for CO, by installing a CO, 
recorder on the 250 plants during the tests were as 
follow :— 





by running an induced-draught fan at high speed 
and reducing the efficiency of the boilers. 

It is often found that results showing over 17} 
cent. saving due to the economisers are ca in 
this way, and the figure in such a case is therefore 
not a real saving in the scientific sense of the word. 
Whether it is possible to get 25 per cent. real saving | 
is a matter of opinion. In almost every case 
economisers are installed in the most rule-of-thumb 
manner, the general practice being to allow 72 or 
96 tubes for each boiler, quite regardless of the 
evaporation of the boilers. The economiser makers | 
generally recommend sufficient tubes to hold about | 
. hour’s supply of feed water, none the | 

ity of each 9-ft. tube as 6} gallons 

en it is remembered that a 30-f. by 8-ft. 
“Lancashire” boiler may be evaporating on an 
average anything from 300 gallons to 1,000 gallons | 
per hour, and economisers are almost always | 
installed without knowing anything of the evapora- 
tion of the plant, it will be obvious that economisers | 
do not get a fair chance to show maximum efficiency. 
Also in a large number of cases they receive 
practically no attention, are allowed to “scale-up ” 
inside, and in some cases even the scrapers are not 


working. 

(M) Method of Draught.—Out of the 250 plants, 
123 were working with chimney draught only, | 
93 with some form of steam-jet apparatus to assist 
the chimney draught, 32 with mechanical induced- 
as fan, and 2 with mechanical forced-draught 


The draught obtained in 123 cases by means of 
chimney only was found to average 0-70 in. suction- 
water gauge in the chimney base, giving 0-35 in. 
suction-water gauge in the side flues of the boiler. 
The highest water gauge observed was 1-6 in. in the 
chimney base. As regards temperature in the 
chimney base, the average for the 123 cases was 
456 deg. F., varying from the lowest at 293 deg. F., 
to the highest 920 deg. F. 

Comparing the 123 cases of chimney draught with 
the 32 cases of mechanical induced draught, it was 








1. Very good, 12 reo 
ery go over per cent, 4= ° 

2. Good +10 to 12 a 17 = 6-80 

3, Medium ... 8 to 10 *” 64 = 25-60 

4, Poor 5to8 ‘a 144 = 57-60 


21 


250 


” -40 


5. Very bad...under 5 
Total ... 


That is, 66 per cent. of cases were below 8 per 
cent. The best record found was 14 per cent. 
‘average, and the worst 3-5 per cent. average. 

(O) Black Smoke.—The following are the particu- 
lars as regards black smoke for the 250 plants :— 


1. Good; practically no smoke 

at all eee eee eee 

4 Fairly good 
. Medium 
< Bad 


5. Chronic ; almost continuous 
black smoke 


Total 


Out of the 250 plants, 30 were fitted with some 
of these 
mt for 


form of patent smoke preventer. Most 
smoke preventers consist of some 
allowing air to pass up the back of the omar 
to add excess air to the smoke on the Bunsen-burner 
principle. In practice give o the most 
moderate results, and the way to stop black smoke 
economically is obviously to consume it in the 
furnaces. 


It is really quite a simple matter to prevent black 
smoke and to get increased economy at the same 
time. It should be noted that, although a highly 
efficient plant will in all cases be liy smoke- 
less, it does not follow that a plant having bad 
black smoke is very inefficient. For 
example, « plant may be working very well in every 
respect, giving, say, 13 per cent. or 14 per cent. CO,. 
A trifle less air going through the fires will result 
in smoke, and perhaps 16 per cent. CO,; but when 
in this condition the plant would be very much 
more efficient than many other plants that are 
staaholan Gils 60 silargeaneensel alt polling hiledats 
the fires. 


(P) Boiler Pressure.—Out of the 250 plants all 
varieties of average working pressure were ex- 
perienced from 12 Jb. (blow-off 30 lb.) to 200 Ib. 
(blow-off 205 Jb.). 

The plants were divided as follow :— 

Per Cent. 
18-0 
28-4 
22-0 


1, Under 60 Ib. average working 


45 
71 


2. Between 60 Ib. and 80 Ib. 

wor pressure ... wis 
3. Between, $0 Ib, and 100 Ib. 
4. Between 100 Ib. and 120 tb. 


workin, 
5. Between 130 iF It «nd 160 Ib. 


55 
35 


37 
7 


14-0 


14-8 
2-8 


Total +. 260 


— 


As most engineers are aware, the engines of the 
country are, on the whole, working at much too 
low a pressure from the acd sade ot obteasdiboa 
utilisation of steam, the results show 46 per 


cent. of boiler plants ‘working at less than 80 Ib. 


pressure. 

(Q) Fluctuations in the Demand for Steam.—There 
is in instances considerable fluctuation in the 
demand for steam, and in each case this was 
ascertained reading the water meter évery 
half-hour, making a correction for difference 
in the gauge-glass levels. Some establishments, 
such as cotton or flour mills, have a very steady 
demand for steam from hour to hour, whilst others, 
such as paper mills, dye works, calico printers, 
bleachers and brewers, have very violent fluctuations. 
The worst example tested was 40 per cent. difference 
in hourly evaporation; that is, in 1 hour the 
eva’ wae Wise tw 600 gallons per boiler per 
hour, and the next hour 1,000 ae In most 
cases + dteuts ws running without euthcicnt 
margin of momical 

(R) Superheaters. 

6 

r, being 


260 plat, 


Ay eon 


80 plants 
steam 
366 


heaters.—Out the 
Sai 
partially fitted. 
verage tem ‘was 
be re su deg. F. 
50 deg. F. of The 
rature of su Soyer ‘was 650 deg.F. 
In the case of ti Es 95 ‘plntibe ‘complosct equi 
with superheaters the average amount hae 24 


was about 120 deg. F. 
ting is very little realised, 


steam hep 
= re fitte 
en 


ters, which 
55 p Of the 
ona ath ture of 
31 a ae F., ting, and 
afte sept 
tem steam 


The value of 


either from the point of view of partial superheat of, 
say, 75 deg. F., to avoid condensation losses in 
the steam pipe ‘cireuit, or from that of complete 
superheating with a view to economical utilisation 
of steam in the engines or turbines. As seen, the 
average for the whole 250 plants was only 16 deg. F. 
(8) Annual Coal Consumption.—In this respect 
the 250 plants were representative of different-sized 
plants, being divided as follow :— 
Per Cent. 
1. Under 1,000 tons per annum 40 
. Between 1,000 tons and 2,000 
tons perannum ... 
. Between 2,000 tons and 4,000 


2 
26 
3. 
tons per annum 

4. 

5. 

6. 

7 


10-4 
24-8 
21-6 
13-2 


16-4 
9-6 


Between 4,000 tons and 7, 000 
tons perannum ... 

Between 7, neha —_ and 10, 000 
tons 

Between 0,000+ son and 20, 000 
tons perannum ... 

. Over 20, tons per annum.. 


Total 


the coal bi 




















56 ENGINEERING. [Juty 19, 1918. 
the average is approximate cent. to 3 per | Average of | ot | bill, with a temperature of 261 deg. F., in the feed 
cent. of the ion. ly 24 per oat —- (io, Plant water, as compared with only 7- 1 per cent. saving for 

With steam jets the amount varies very con- oa (“Lancashire | Boilers), | ll industries. The efficiency of the boilers only 
siderably, being anything from 1 -per cent. to Boilers is also very good, being 60-87 per cent. as compared 
20 per cent. of the production, the average on the with the average of 56-71 per cent. 

93 plants being 5-6 per cent. Where the jets are | Duration of trial 10-66 hours | 9-43 hours The next best results are shown by the explosive 
used as the sole means of obtaining a draught | Amount sot ts ** 12. tire. | 142 Gi inane | factories, 22 plants, giving an average efficiency of 
as in some types of patent fire-bar mechanical hole hole 66-48 per cent. These plants have practically 
ond any bo an Mgh'en A-per Seanss ie wcther| “EERE, calles | Jian | cnneugh w toe wh thom wine yu ap tare gees 
a “8 per cent. | 11-5 per cent. | a a few m were put up in a grea 
-~ whee woe ef ttle Dgh ms nag wey, arene. geen ten oat 192,630 1b. | 107,770 1b. hurry Sseangiesies the majority of teen have 
o Water evaporated per most care ere: on W 18 Te as 
Sesebabs pol? Temenchive ea fan ite 1 a. “4 see. cee _ from — eee: pre o preva and a number of them are 
: . and a per . 
of steam per hour, whereas the total evaporation pai — 3 fe ip? oaks 8-11 Ib. 7-46 Ib. Théte is & genstel impression thes bad ‘working 
of the boiler was only 6,861 Ib., so that the amount belore econo: 117 deg. F. 116 deg. F. | results on boiler plants are due to “old” plants 
of steam used was nearly 19 per cent. of the pro- 4 ~~ ~<a I waicratter 226 deg. F. | 193deg.¥. | and that a new plant that has been erected only a 
duction. In the t of stokers using steam jets | Coal bill saved by economisers: 10-1 per cent.| 7-1 per cent. | few years is much more efficient. This is, of course 
to cool the bars the amount is generally between > sonsure : whernicaurs, tiannmenes ( complete fallacy and due to the fact that boiler 
2 per cent. and 4 per cent. Gen ; . => S001». _| plants have never been regarded from a scientific 

Very little attention has hitherto been given to |, Absolute oer ae a _— “| point of view. A given boiler plant is obtaining 
this question of auxiliary r. In many cases| steam. 888-2 deg. F. | 380-5 deg. F. | efficient results first of all because of correct desi 
bey imag gly sen dog pangs’ Temperatre of way 369-6 deg. F. | 346-5 deg. F. | and — because of careful attention to the 

Steam. or power : working. 
ee Le te payne Pipes. ys = to ee stent ne producti | gs cat, | 2 pert. | The age of the installation has nothing to do with 
weg te the efficiency of the results except that in a 
ose. tvelve months. at ” Miter’ sil, coon sort of way a plant of recent erection may have a 
Assuming that 2-4 per cent. of the production is used as auxiliary .| 62-08 per cent. | 60-09 per cent. | ¢ : end ‘ba tors be 
; (B) Bollers only **] 65-65 per cent. | 56-71 percent, | f€W more economisers, and superheaters may 
a correct figure for the coal consumption of all the C) Economisers only ..| 6°24 per cent. | 4-35 per cent. | installed. Generally speaking, modern boiler 
boiler plants of the country, that is, 75,000,000 tons {D) Superheaters only _..| 1-08 per cent. | 0-51 per cent. A enected 

100,000,000 to: the unt used in | Cost in coal to evaporate 100° are no more efficient than plants say ten years 
to errs 1 900.050 - waaay aig 9 400,000 gallons of water : ago, because the science of economical steam 
this way is 1,800,000 tons to 2,400,000 tons per| (a) At average prices for coal 91-34. 118-34. | generation is no more understood now than it was 
annum. ” “ar coal of 206 perton | 150-04, 163-24. | at that time. Thus 21 paper mills, almost all of 

(U) Efficiency of Plant.—As seen, the average ee : . 


working efficiency for the whole 250 is 
60-09 per cent., that is to say for every 100 lb. 
of coal put into the boiler fires 60-09 Ib. are being 
used to produce useful steam, the other 39-91 Ib. 
being wasted. The efficiency is split up into 
56-71 per cent. for the boilers only, 4-35 per cent. 
for the economisers, and 0-51 per cent. for the 
superheaters, which, after allowing 2+4 per cent. 
used as auxiliary steam, gives a net working 
efficiency of 60-09 per cent. 

It will be noted that 61 per cent. of the plants 
are working with an efficiency of less than 60 per 
cent., and that only 9-6 per cent. of the plants 
exceed 70 per cent. efficiency. 

(V) Cost in Coal to Evaporate 1,000 Gallons of 
Water.—This figure, of course, depends to a large 
extent on the cost of coal in the locality, and is 
therefore not of much value in comparing the 
Serra i.e Seneniae Cabanee eseee 

he difference between the cost of coal in, for 
example, Staffordshire, as against the cost of the | © 
same quality of coal in London, is enormous. 

Taking the whole 250 plants the efficiencies were 
divided as follow :— 


Per Cent 
1. Over 80 per cent. ° 2= 0-8 
2. 75 per cent to 80 per cent. 9= 3-6 
3. 70 per cent, to 75 percent. ... 13 = 6-2 
4, 65 per cent. to 70 percent. ... 30 = 12-0 
5. 60 per cent. to 65 percent. ... 44 = 17-6 
6. 55 per cent. to 60 percent. ... 62 = 24-8 
7. 50 per cent, to een -- 47 = 18-8 
8. Less than 50 per cent... 43 = 17-2 

Total ++» 250 


It is interesting to compare the average figures 
for the 250 plants with those in the original article 
In 


the boiler plants of the country, whereas | a 
ee eee le 
the proportion as used in the 








figures for some separate industries included in the 





250 plants, as follow :— 


which are old plants, certainly on an average 
fifteen years, are giving more efficient results than 
22 explosive factories which have been erected on 






































3 Fs 4 i] 5 eS 3 a § Fal he 
a —) en & 
| g2| 2 |3 ae ge | es | 32 | $5 | Bs 
a | 83 ges | = 33 s | ga | “s 
8 62) As a ne 5 
& a9 a* on bn o “ 
Fs 3 é na a 
Duration of trial oe .. hours 8-44] 11-15 9-14 7-98 | 17- 8-87 8-6 8-29 | 11°35 
et of coal us . and 41,851 | 28,773 | 13,897 | 11,939 os a 17,744 | 17,462 | 15,251 | 37,558 
i — of = ean ton ma (taken ‘as) e 208. Os. 208. 20s. 20s. le 20s. Os. 08. 
na of coa: 
tish thermal aniis ++} 10,920 | 12,972 | 10,249 | 11,669 | 12,359 | 12,355 | 12,617 | 10,683 | 12,347 
Ash . percent. | 16-5 8-4 | 12-4 | 11-2 $-67| 8-5 | 11-0 9-5 | 10-6 
Coal burnt per bol ‘boiler ‘per hour Ib. | 807-6 | 806-4 661-0 680-0 | 220-0 | 778-3 | 822-0 | 766-5 | 787-8 
Water evaporated »» | 226,630 | 213,606 be 77,000 |1,581,480] 114,241 | 119,973 | 89,243 | 294,933 
Water eva per pound of coal 5-41} 7-42] 4-96] 6-45] ° 7-50] 6-43| 6-87| 5-85 | 7°85 
Equivalent evaporation from and at 212 
deg. F. per of coal Ib. 5-8 8-54 5-70 7°28 8-78 7°39 7°88 6-72 8-83 
a of feed water before econo- 
.deg. F.| 163-0 | 110-0 96-0 | 121-0 89-5 98-0 | 109-0 | 105-0 | 133-0 
Tem — of feed water after econo- 
-.deg. FF.) — 250-5 | 126-0 | 199-0 | 183-0 | 207-0 | 237-0 | 186-0 | 261-0 
Coal bill. saved by economisers per cent. _ 12-8 2-75 7-30 8-4 9-9 11-7 7-4 11-9 
o 8-0 8-1 6-5 8-0 8- 8-2 7-1 7-0 8-2 
Stedan pressure (gauge) Ib. | 82-0 | 124-0 56-0 71-0 118-0 59-0 94-0 80-0 | 113-0 
Temperature of oe wee of steam “deg. F.| 325-0 | 352-0 | 304-0 317-0 349-0 | 307-0 | 333-9 | 323-9 | 345-9 
Temperature of superheated steam deg. F.) — 415-0 —_ 357-0 401-0 | 320-0 | 345-4 346-6 | 412-8 
Steam used py jiary per cent. 1-5 1- 0-3 0-7 5-68 1-7 2- 3-0 1-2 
Therma! efficiency : J 
(A) Net working efficiency after de- 
pony | steam’ used as wraed 
reent. .. 51-2 64-97 53-76 | 61-0 66-48 | 57-20 | 58-97 | 59-57 | 70-67 
ta ers only Ry 52-0 55-49 | 52-44 55°89 | 62-98] 62-10) 53-24) 56-23] 60-87 
Economisers only ee --| nil 8-18 1-48 4-39 5-77 5°77 7°09 4-51 8-28 
> Superheaters only -| nil 2-02 nil 1°15 1-73 0-31 0-34 0-66 2-38 
Cost in coal to qvepestne 1 000 gallons of 
water perhour .. . pence | 197-8 144-3 215-6 166-1 142-4 166-4 155-9 183-1 136-4 





There will be noted first of all the low efficiency 
of colliery steam boiler plants, only 51+2 per cent. 
with the average of 60 per cent. for 


worst of all plants, as would be expected 


only | even a casual inspection of such plants. This is all 


pemerg we when it is borne in mind that 
fromm the boiler plant the general engineering 
the average colliery is much more up to date than 
taeeh these kadustalen, One b’ 
that in t! s past coal has been so cheap at the pit 





t will be seen that the figures agree very well. 
The net working efficiency of the 250 is | 
cent., as against 62 per cent. for the 
In the latter case it was remarked at 
tha’ tan cetdendat Cea aaa 

whole country, which is 
op tas sabi of Satie baptltionen. 
results on the 250 plants show less efficient 
economisers and superheaters, whilst 
stcam is being use 
be interesting to give the average 
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head as to be hardly worth saving. 

The paper-making industry is giving decidedly the 
most efficient results, the average of 21 paper mills 
| being 70-6 per cent., which corresponds to no less 
| than 15 per cent. saving in the fuel bill as compared 
| with the average for all plants. The chief reason 
|Of this good result is not so much due to more 
‘scientific methods of controlling the working of the 
| plants es to ‘the fact that good use is made of 
economisers and superheaters. Thus the average 

due to economisers is 8-28 per cent., 
corresponding to 11-9 per cent. saving in the coal 


the most “modern” principles and which, on an 
average, are only about three years old. 

It will be noticed, however, that the efficiency 
of the boilers of the explosive factories is the best 
of all, but that the amount of auxiliary steam used 
is no less than 5-68 per cent., as compared with only 
2-4 ver cent. for all industries. Thus the modern 
pla. ‘s are wasting much more fuel in this 
than the older plants, and, some of the newest of 
cee ey 6 Os ee 


ly | using « ven 15 per cent. and over of the steam 


produced, when 3 per cent. is ample for the most 
efficient results. 

The cotton i is alk » giving results con- 
siderably above the average, ead like the paper- 
making i utilises econc.nisers and super- 
heaters to very good effect. 

The general chemical industry is obtaining results 

only equal to the average and much 
inferior to paper-making, cotton and explosives. 

One have expected that such an industry 
in which technical chemists are largely employed 
would have been most efficient in this respect and 
would have been an example to other industries. 
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This is, however, not the case, and the author 
(writing as a technical chemist) is of the opinion that 
the chemical industry is even more conservative 
and out-of-date than usual in adopting modern 
scientific methods of economical steam generation. 

It will be observed also that woollen and hosiery 
mills are average, and lace mills and dyeing and 
bleaching works considerably worse than the 
average. 

Summary or RESULTS. 

The detailed analysis of the results will have been 
quite sufficient to show that the general methods of 
steam generation in this country are out of date. 

No attempt is made to purchase fuel on scientific 
lines, on the actua! heating value of the fuel supplied 
and its suitability for the particular conditions of 
the given boiler plant. No check is kept on the cost 
of production of a unit of steam and on the general 
performance of the plant. Thousands of factories 
are short of steam in spite of the fact that a very 
moderate amount of reorganisation of the boiler 
plant would give all the extra steam required from 
the same number of boilers and the reorganisation 
would be paid for in a few months by increased 
factory production. Thousands of boiler plants 
are being worked under shocking conditions as 
regards attention to repairs and up-keep conditions 
which would not be tolerated for a moment in 
connection with engines and general machinery. 

The reason of this deplorable state of affairs is 
first because the question of the economical genera- 
tion of steam is essentially the business of a specialist, 
comprising a combination of technical chemistry 
and engineering quite outside ordinary practice. 
It seems very probable that the conditions of steam 
generation in this respect are much the same all 
over the world. The author has examined a number 
of steam boiler plants in France, and the general 
working conditions appear to be very similar. In 
the United States the average working efficiency 
does not seem to be more than about 60 per cent., 
on a coal bill at the present time of certainly over 
300,000,000 tons per annum. 

Secondly, in Great Britain at any rate, the trouble 
is due to conservatism to a general disinclination 
to apply modern methods of applied science and 
organisation, a characteristic that applies to many 
other national questions besides that of coal 
economy. : 

Savines TO BE OBTAINED. 


The average net working efficiency of the 250 
plants is 60-09 per cent., which the author contends 
is a typical figure for all the plants of the country. 

Now a steam boiler plant run on modern scientific 
lines will give results of 75 per cent. to 82 per cent. 
efficiency with ordinary steam coals or coke depend- 
ing on the particular conditions of the plant. With 
purely refuse fuels the best efficiency possible may 
be only, say, 65 per cent. to 70 per cent., but for all 
practical purposes 75 per cent. net working efficiency 
may be taken as the average figure to be obtained 
on continuous performance. This figure is based 
on the author’s ten years’ experience of scientific 
boiler-plant work, which includes the reorganisation 
of dozens of boiler plants, and is not a theoretical 
assumption. 

Thus, in the 250 plants, 2 plants are already 
working at over 80 per cent. efficiency, 9 plants 
between 75 per cent. and 80 per cent., and 13 plants 
between 70 per cent. and 75 per cent., and the 
general working conditions of these plants are 
roughly no more different than the remaining 22% 
— which are only working at about 57 per cent” 
e 


ency. 

ing now to the amount of coal to be sived, 
taking first the exact figures of the 250 
planta, the total amount of coal burnt per annum on 
these plants, consisting of 1,000 boilers, is 2,166,000 
tons, with an average « fliciency of 60.09 per cent. 
If aint were re cganised on modern scientific 
lines Tun on an average efficiency of 75 per 
cent., the annual saving would be, say, 430,000 tons. 

Assuming now that the 250 plants are typical of 
the thousands of boiler plants of the country, then 
if all these plants were brought up to date and run 
on 75 per cent. efficiency, the saving would be 
20 per cent. or no less than 15,000,000 tons to 
20,000,000 tons of coal per annum. 





«. Even if the worst industry of all, that of collieries 


’ 


was taken in hand alone, the national saving would 
be very large. 
Out of the 287,000,000 tons of coal raised per 
annum (1913) about 20,000,000 tons are consumed 
by the collieries themselves, almost all of which 
is used for the generation of steam to provide power 
to raise the coal, or, say, 7 per cent. of the total 
output. We have already seen that the average 
working efficiency of colliery boiler plants is only 
about 51 per cent. If colliery boiler plants were 
i to run on even the very poor per- 
formance of 60-09 per cent. efficiency (the average 
for the country) the saving would be 15 per cent., 
or 3,000,000 tons of coal per annum. If, however, 
these plants were taken in hand on scientific lines 
and reorganised to run on an efficiency of, say, 
70 per cent. (allowing 5 per cent. loss in efficiency 
from the figure of 75 per cent. because of the varying 
quality of the fuel burnt at collieries), then the 
saving would be about 27 per cent., or, say, 
5,400,000 tons of coal per annum. 

Even in the case of the more up-to-date industries 
the aggregate saving possible is very large. Thus, 
taking the case of electric generating stations, which 
are supposed to be very efficient, it will be no 
exaggeration to say that the average saving possible 
in all the 600 or more power stations in the country 
is 10 per cent. of the fuel bill by the more economical 
generation of steam. 

As already pointed out, the question of coal 
economy is doubly important, first as an immediate 
war measure, and secondly, including the first, as 
part of a great national scheme of reorganisation 
essential to our future progress. 

What is required at once is that a quick survey 
should be made of all the boiler plants of the country 
by the few real experts on the question we possess. 

This work cannot be done by amateurs or by 
people who are unused to technical conditions and 
organisation. When such a rapid survey has been 
made an immediate reorganisation of the largest and 
most wasteful of the boiler plants of the country 
should be carried out, together also with the 
utilisation of the large stocks of refuse coal at many 
collieries for boiler plants working under easy 
conditions as regards steam output. There is not 
the slightest doubt that at least 500,000 tons of 
coal per annum could be saved in this way, com- 
mencing in six months time, and the necessary 
labour and material for the reorganisation would 
be very small in comparison to the national saving 
obtained. If priority certificates for plant and 
machinery were granted only to work of real 
national importance the labour and material 
required for reorganising existing steam boiler 
plants on the above lines would be far less than that 
now taken up by work of no importance whatever. 
Such a scheme would have the additional advantage 
of releasing a large number of steam boilers, probably 
300 to 400 in six months, and economising steel 
now being used to make new boilers, as the re- 
organisation would include the shutting down of 
many boilers and working the remaining boilers 
at the proper steam output. The cost of the 
reorganisation could, if necessary, be borne by the 
Government and would, in fact, be a most profitable 
investment. 

The larger question of a great national scheme 
of economical utilisation of our coal resources 
requires the most careful and thorough investiga- 
tion with a vast amount of experimental and 
research work, and we have urgent need of every 
experienced man in the country to unite and con- 
centrate upon it. 

Whatever national method or methods gf re- 
organisation is finally adopted for power production 
it has to be remembered that a very large amount 
of steam will always be required in industry for 
heating, boiling, and general technical processes 
quite apart from power uction, and this amount 
will probably correspond to between 15,000,000 tons 
and 30,000,000 tons of coal per annum. The 
question of the economical generation of steam will, 
therefore, always be a very important part of the 
greater national scheme of coal economy, even if all 
the power in the country is generated by gas engines 
and the by-products of the distillation of coal. In 


shell is placed on an e: 
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t a large of our is to be 
sak ak then the question of 
generation will be of still greater 


case the immediate reorganisation of the 
most inefficient plants could be under- 
in connection with those plants which 
uire to produce a large amount of 
purposes other than power production, 
the reorganisation would fit in with the 
larger scheme of national coal economy 
applied to the whole country. 
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THE CUNARD NATIONAL SHELL 
FACTORY. 
(Concluded from gage 6.) 
In our previous article we described in detail 
the successive operations in the manufacture of the 


smaller shells, with special reference to the adapta- 


tion with 8-in. shells. The first operation—parting 
to approximate length,—is the same in all cases. For 
the second operation—rough-drilling the fuse hole— 
a special bed plate is fitted to a vertical drilling 
machine (of steam-hammer design), constructed with 
a sliding carriage operated by rack and pinion. To 
the above carriage are secured two centring man- 
drils, fitted with spring-loaded cone pieves, shaped 
to take the internal contour of the shell. Two stop 
pieces are fitted on the rack to bring either of the 
centring mandrils directly under the drilling spindle. 
The shell is placed on a mandril and a hole drilled 
through the nose, accurately centred from the bore. 

The third operation—rough- the body and 
nose—is shown by Figs. 27 and 28, Plate IX. After 
a hardened steel centre piece has been fitted in the 
nose end, the open end of the shell is placed in 
the chuck and the lathe tail stock centre brought 
into position. The chuck is shown in Fig. 27, 
and is of the same general description as that used 
for the 4-5-in. and 6-in. shells, referred to in the 
preceding article. After the parallel portion of the 
body has been rough-turned, the shell is then rough- 
nosed, whereby the heavy work is taken off the 
former plate at a later operation when the body is 
completely machined. A cast-iron curve plate is 
fitted, as shown in Fig. 28, between the shears 
of the lathe bed and a roller bracket attached to 
the lathe saddle which permits the operator to work 
up to the curve plate. Before fixing the curve plate, 
the position of the cutting tool must be taken into 
account. 

Roughing and finish boring is the next, the fourth 
operation, and the adaptations of the lathe are 
shown by Figs. 29 and 30, Plate IX. The shell is 
secured in a self-centring chuck, with cone locating 
seat at the bottom. The usual tool rest is removed, 
and a cast-iron swivel bar holder fitted. On the end 
of the bed of the lathe there is secured by cross 
plates and bolts, a cast-iron former carrier, machined 
to take curve plates and rollers (Fig. 30). The path « 
of the cutting tool fitted in the end of the bar is 
controlled by the former plates, four rollers being 
attached to the bar—two working vertically and 
two horizontally. The latter rollers work inside the 
curve plates, and thus determine the path of the 
tool at the cutting end of the bar. vertical 
rollers steady the bar and take any undue load from 
the lathe saddle. The feed is obtained from the 
leading screw. By this method of boring, a cheap 
simple, single-ended tool is used, instead of a large 
and expensive cujter. The boring bars, by the way, 
were manufactured from the old piston rods of the 


Lucania. 

a iy yer i gh the 
nose end of the shell for the adaptor—is done by 
the aid of the fitting shown in Fig. 31, page 58. The 
ing mandril, spiggoted 
and secured to the lathe face plate. The mandrilend 


is shaped to the internal contour of the nose end of 


the shell, the expanding dogs securing and accurately 
centring the shell. A cast-iron sleeve fits in a 


steadyment over the mandril, and takes any undue 
weight off the latter. The finish turning of the body 


and profiling of the projectile is done ina manner 


such an event the fuel for steam raising will probably | similar to that adopted in the case of the 4-5-in. 


be chiefly coke and coke breeze. If, however, itis and 6-in. shells. 


Fig. 32, Plate X, illustrates 
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the arrangement for profiling shells on an ordi- 

nary engine lathe. iy shoe the attachment of 
the profile copy plates, adjustable slide, support- 
ing brackets for slides, and roller plate bracket to 
an ordinary screw-cutting lathe. It will be noticed 
that the surfacing screw has been removed, and that 
the top tool rest is turned, making an adjustable 
cross feed. The longitudinal feed is actuated by the 
leading screw, and tool rest being governed by roller 
bracket, the path of the cutting tool must follow the 
curve plate. The position of the curve plate must 
bear a direct relationship to the tool, and to allow 
for adjustment elongated slots are provided in the 
slides, Fig. 33 shows the adjustable copy plate for 
profiling the 8-in. shells. The former plate is sup- 
ported on a cast-iron bracket along with the roller 
and pin. Elongated slots are left in the underside 
of the copy plate bracket to allow for adjustment 
when setting, and tapered collars are fitted to allow 
the copy plate to be adjusted to take up wear. 

After the shell has been secured in a self-centring 
chuck, a facing cutter fixed in a stout bar faces the 
base end to the required length, which is the seventh 
operation. After this, the recess to take the base 
adaptor flange is machined, and the undercut made 
to relieve the thread milling cutter. 

The eighth operation is thread milling for the base 
ada The shell is centred from the outside 
diameter. A hob cut to the required pitch is revolved 
in a statioriary headstock fitted with cross-traverse 
feed, which enables the exact depth of the cut to be 
gauged. The shell carriage is rotated by means of 
worm gear, and on the completion of one revolution 
the master nut brings the carriage one pitch forward, 
thus making a complete thread. For the ninth 
operation, recessing, undercutting and wavy serrat- 
ing for the copper band, a screwed centre piece is 
sorewed into the base of the shell before it is placed 
in the coned chuck and loose tailstock centre brought 
up into position, as in the case of the 4-5-in. and 
6-in. shells (see Fig. 34, Plate X). 

The machining of the base adaptors is effected by 
an arrangement of tools as shown in three details 
in Fig. 35. The adaptor is gripped by a square (on 
the back of the same) in a four-jawed chuck, and 
completely machined in one setting; thus ensur- 
ing that the diameters are concentric and the 
faces at right angles to the axis. The adaptor was 
specially designed with a square to obtain these 
results. In thread-milling the base adaptor, the 
flange is gripped in a strong four-jawed self-centring 
ehuck, while the back face is brought hard against 
a jig to ensure accurate setting. The thread is then 
produced by a rotating hob. 

The base adaptor is fitted into the shell by hand, 
and it is then secured in a stout grip and driven 
home. The r band having been pressed into 
position, the shell is chucked, the adaptor square 


* parted off, and the base end faced and the shell 


re-centred. A chuck, bored to the form of the head, 
is screwed to the lathe cone spindle, and the shell is 
placed in the chuck, and the loose tail stock centre 
“brought into position. The band is then turned to 
the required diameter and form, with straight rough- 
ing tool, and circular-form tools. The shell is then 
placed in a grip and the nose adaptor screwed into 
, The shell is next weighed, and if found 
avy, the required amount is faced off the base 
end. A hardened steel centre is screwed into the 
fuse hole, the base end of the shell gripped in a four 
jaw mopeny-ormy chuck, and the tail stock centre 
seedion tr baa position. The nose adaptor is then 
ble to the rofile of the shell body. 

The other operations — examination, washing, 
varnishing, storing bonding, and painting and des- 
patching, are similar to those followed in the case 
of the 4-5-in. and 6-in. shelle. 

In view of the fact that the work was to be done 
entirely by female labour, the lifting and transport- 
pa. a received careful consideration. In the 

practically all lathes on which heavy shells 

bad addins, lifting gear was fitted as illustrated 
on Fig. 36. This, it will be seen, is a simple cast- 
iron footstep bracket, fitted on the end of the lathe 
bed, and made secure by cross plates and bolts. In 
this footstep there is fitted a machined steel forging, 
to allow the T-bar to be attached; the 

upper end of the jib being drilled to take a shackle 
for suitable easy-purchase quick-lift chain blocks. 
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Runways were provided in the centre of the shop, 
for the heavier shells, and in the wings there were 
light travelling cranes, erected in sufficient numbers 
to avoid delays in handling the shells. The arrange- 
ment of these is well shown in Fig. 37. 

The factory is self-contained, and manufactures 


all tools and jigs or other a moes required for 
the three types of shell. Special attention was given 
to the laying out of the room, blacksmith’s shop, 


tempering furnaces, &o. In order to keep the plant 
in running condition, ween: millwright 

electrician shops were provided. To avoid delay, 
tool stores were on each floor, with a girl 
in charge. It is the duty of the tool room to see 





that each department is properly equipped at all 
times with complete sets of the tools required for 
each operation. 

Owing to local conditions, one-half of the 
machinery is operated by motors using direct current 
and the other half by motors on alternate 
current, a sub-station for the latter being included 
in the works. For the lathes manufacturing 8-in. 


Tt was originally intended to manufacture 18-pounder | warehouse. 


and 4-5-in. shells, but when the arrangements were 
finally completed, the Ministry of Munitions stipu- 
lated for 4-5-in. and 6-in. shells, and before the 
factory was actually going, 8-in. shells were added 
to the programme. In view of the shortage of skilled 
labour, it was decided to employ female labour, 
rather than introduce semi-skilled or unskilled men. 
It was considered that given an intelligent type of 
girl of good education, and provided that proper 
lifting appliances were put down, equally good 
results would be obtained. As a matter of fact, with 
careful training, better results were obtained, and 
it was not found to fit the lathes with 
“ fool-proof ” devices, in other words, the acouracy 
of the work turned out was left to the judgment of 
the operator. The operators had the honour of 
manufacturing the first 6-in. and 8-in. shells made 
in Great Britain with female labour. 

As a result of this, the Ministry insisted on female 
labour being introduced into similar factories, and 
quite a number of deputations were received from 
other parts of the country, in order that they might 
be quite satisfied that all that was claimed was 
being done. The percentage of female labour 
employed in the factory has advanced from 80 per 
cent to 90 per cent. 

The girl operators work in three shifts : (1) 7 a.m. 
to 3 p.m. ; sala ang to 10 p.m.; (3) 10 p.m. to 
7a.m. On Sat , one shift works from 7 a.m. 
to 12 p.m. and another shift works from 12 a.m. to 
5 p.m. Skilled men work 12-hour shifts. Operators 
received a minimum wage, and are also paid bonus 
on an agreed scale. 

Excellent kitchen and dining-room accommoda- 
tion is provided. A hot lunch is served in the middle 
of the day, also a substantial tea. For the night 
shift, a meal similar to that provided in the middle 
of the day is available at 2a.m. Dining acoommoda- 
tion is also provided, and a view of the dining-room 
is given in Fig. 38, annexed. A rest room is 
provided and is used also in case of accidents. 
The services of a surgeon are available in serious 
cases, but these, fortunately rarely ocour. A 
matron looks after the welfare of the girls. A 
recreation room is provided, which is fitted with a 
stage and accessories, and can, on occasion, be turned 
into a theatre. On each shift of operators concert 
parties have been formed for the entertainment of 
wounded soldiers, &c. Cloak rooms are provided for 
each shift and hot and cold water is available. 
Special care has been given to the ventilation of the 
factory, as a whole, and the same remark applies to 
the heating of the building. Wherever possible, 
labour-saving devices have been introduced. ll 
the lubricant used for boring is distributed through- 
out the factory from a tank on the top floor. 








Apmigatty Conrraots. Steen MarTeriats.—The 
attention of all Admiralty contractors and sub-contractor 
is drawn to the procedure to be observed in ordering steel 
materials. It appears that in certain districts a con- 
siderable quantity of steel required for Admiralty 
papeee is still being placed thro merchants inst 
of directly with the steel rolling firms when ordered in 
bulk, or with stockholders approved by the Steel Super- 
intendent for small lots urgently req . The printed 
instructions recently issued on procedure for obtaining 
steel provide that it is incumbent on all firms ere 
steel to consult with the Steel Superintendent of t 
district as to placing orders for steel, and to follow his 
instructions. It is equally incumbent on all firms 
having such requirements, to place their orders directly 
with the steel rolling firm or, in the case of small! lots 
urgently required, with an approved stockholder, follow- 
ing the directions given by the Steel Superintendent. 
The practice of placing bulk orders with the rolling firms 
through a merchant or any other intermediary is strictly 

rohibited and payment of commission to a merchant 
in respect of ap by order will not in any circumstances 
be allowed by the Admiralty as a charge against Govern - 
ment funds. The principal’ Admiralty stockholders hold 
a comprehensive stock of standardised sections, plates, 
sheets and bars which is reserved by them exclusively 
for Admiralty purposes, primarily for urgent ship repairs. 
Where delivery or completion of contracts is retarded 
for want of small quantities of steel, the authority of the 
Steel Superintendent should be asked to obtain the 
uantity necessary to cover immediate requirements 
rom a stockholder. These stocks are not to be drawn 
upon for bulk orders, but only for small lots very urgently 
uired. The above instructions apply to steel of 
jae and ship, boiler or constructional quality. The 
services of merchants and stockholders may be allowed, 
in the case of the following :—(1) Orders for special 
quality steels. (2) Orders for lots under 10 tons in total 
weight for any one ship or contract, or under 2 tons of 
any one size. (3) O for tin, terne, or b te. 
| (4) Orders for delivery ex merchant's stock ya or 
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INDUSTRIAL NOTES. 


Tue Director of the Department of Labour Statistics, 
dealing in The Labour Gazette with the labour market, 
states that in the textile industries, especially the cotton 
trade, there was a good deal of short time in June. 
In nearly all the other industries the demand for labour 
was very great, and much overtime was worked. 

Trade unions with a net membership of 1,117,241, 
excluding those serving with the forces, reported 8,154 
(0-7 per cent.) of their members as unemployed at the 
end of June, compared with 0-9 per cent. at the end of 
May, and 0-4 per cent. at the end of June, 1917. The 
increase in the percentage as compared with a year ago 
was almost entirely due to the cotton industry. 

Of the 3,797,223 male and female workpeople insured 
under the National Insurance Acts, 1911 to 1916, the 
number unemployed at the end of June was 30,080, or 
0-79 per cent., com with 0-87 per cent. in the 
previous month and 0-72 per cent. a year ago. For 
males and females separately the percentages un- 
employed at the end of June were 0-36 and 1-74. 

The average weekly number of vacancies notified 
to all Employment Exchanges for the four weeks ended 
June 7, 1918, was 43,948, as compared with 44,054 in 
the previous four weeks, and with 35,098 in the four 
weeks ended June 8, 1917. The average weekly 
number of vacancies filled for the same periods was 
33,558, 33,898 and 28,270 respectively. The number 
of workpeople remaining on the live register at June 7, 
1918, was 30,899 men, 60,997 women, 7,925 boys, 
and 8,147 girls, a total of 107,968. 

The increases in rates of wages (including war 
bonuses) reported as having been granted during June 
resulted in a total increase of over 550,000/. per week 
in the wages of about 1,500,000 workpeople. 

About 1,200,000 of these workpeople are accounted 
for by advances granted to colliery workers in Great 
Britain generally, and to operatives in the cotton 
industry. In the case of colliery workers the war 
wage granted in 1917 was increased from 1s. 6d. per 
day to 3s. per day for workpeople 16 years of age and 
over, and from 9d. per day to 1s. 6d. per day for work- 
people under 16 years of age. In the cotton industry 
a further increase of 25 per cent. on list prices was 
given, making a total advance, during the war, of 
60 per cent. on list prices. Other important changes 
were advances to men employed in the carting industry, 
to painters, polishers, dopers, and semi-skilled and 
unskilled men and boys in the aircraft industry, to 
workpeople employed in brick, tile, pipe, &c., manu- 
facture, to workpeople in the flour-milling industry, 
to linen and jute operatives in Scotland, and to hosiery 
workers in the Midlands. 

The number of disputes beginning in June was 86, 
and the total number of workpeople involved in all 
disputes in progress was 70,100, as compared with 
86,000 in the previous month, and 25,800 in June, 1917, 
The estimated total aggregate duration of all disputes 
during the month was 375,100 days, as compared with 
423,000 days in May, 1918, and 192,700 days in June, 
1917. 





The forty-sixth annual report, for 1917, recently 
issued by the United Patternmakers’ Association, 
shows a total membership of 10,000 and a reserve 
fund of 134,491/. Unemployment during 1917 is 
returned as 0-09 per cent., as compared with 0-2 per 
cent. in 1916, 0-9 per cent. in 1915 and 4-1 per cent. 
in 1914. 

The thirty-sixth annual report, for 1917, recently 
issued by the Ship Constructors’ and Shipwrights’ 
Association, shows that the membership at the 
beginning of the year was 30,970, whilst on December 31, 
1917, it was 35,723. The income of the association 
for the year, apart from the operations of the society 
under the National Insurance Acts, reached the total 
of 93,9331., which is an increase of over 10,0001. on 
that of 1916. The expenditure for the year was 58,998/. 
The balance in hand at the beginning of the year was 
194,765. The balance in the reserve fund at the end 
of the year was 229,7001., which is clear of the amount 
in. the political fund, which latter now stands at 
5,0501. 


The first meeting of the Joint Industrial Council 
for the rubber manufacturing industry was held at the 
Ministry of Labour on the 16th inst. Sir David 
Shackleton, K.C.B., welcomed the representatives 

resent, and congratulated them on the way in which 
th parties had worked together in forming the Joint 
Industrial Council. He regarded it as very important 
that employers and members of trade unions should 
meet regularly to discuss subjects other than questions 
of , important though these were. Mr. James T. 
Goudie, of Preston, was elected chairman of the council 
and Councillor. Jack Jones, London, vice-chairman. 
It was decided that a scheme for setting up District 


Councils should be prepared by a sub-committee for 





consideration at the next meeting. Mr. Adams, of the 
American Department of Labour, who is specially 
considering the establishment of Whitley Councils, 
subsequently addressed the meeting and said that 
he was very glad to be present on that occasion. They 
on their side were working in the same direction in these 
matters as we were in this country. 





A public meeting will be held in the Mansion House 
on Wednesday, July 31, at 3 p.m., in furtherance of 
Mr. Hodge’s scheme to raise a voluntary fund of 
3,000,000/. for the re-establishment of disabled men. 
The Lord Mayor will preside, and H.R.H. the Duke of 
Connaught has intimated his intention to be present. 





The Ministry of Reconstruction has issued, at the 
price of 6d. net, a series of reports, Cd. 9100, of the 
committee appointed by the Attorney-General to 
consider the legal interpretation of the terms ‘‘ Period 
of the war.’ In the series is a third interim report 
on Apprenticeship and Professional Training. The 
series can be obtained through any bookseller, or from 
H.M. Stationery Office. 





Sir Herbert Austin, K.B.E., chairman and managing 
director of Austin Motor Company, Limited, presided 
at the annual general meeting of the company, which 
was held on the 11th inst. He stated that during the 
year the employees had increased by 125 per cent. ; 
the turnover, by 97 per cent.; and the assets, by 
67 per cent., as compared with the preceding twelve 
months. These extensions had necessitated a pro- 
portionately heavy increase in capital expenditure in 
the works. About 60 acres in the company’s vacant 
land were being levelled to provide an aerodrome on 
which to test and effect delivery of aeroplanes in 
running order. In order to provide some of the accom- 
modation required for housing the employees, the 
company had purchased two farms between the works 
and the village, on which 252 houses and a laundry had 
been erected. Further, with a view to obtaining 
sufficient labour, a large fleet of motor-’ buses had been 
built and were running to various centres. These 
extensions had made it necessary to engage suitable 
staff to control the work, and throughout the whole of 
the period, the company had endeavoured to keep in 
view a programme for post-war operations which would 
enable the company to employ and make use of their 
three works, and, as far as possible, all the staff and 
employees. They had drawn up a definite scheme, 
pars pny the various articles they intended to manu- 
facture, had designed and prepared: models, and they 
were now actively engaged in fixing up suitable 
relationships with agents and representatives in all 
parts of the world in which it will be possible for them 
to operate when peace is declared. Sir Herbert con- 
sidered that they had to-day one of the most, complete 
and efficient works organisations in the Empire, and 
the company expected to be able to occupy:a very 
strong and important position in the markets where 
the sale of the goods they had decided to manufacture 
will be effected. 


Presiding at the fourth ordinary general meeting of 
the Mond Nickel Company, Limited, held in London 
on the 11th inst., Mr. Robert Mond, J.P., stated that 
the great drain on man-power had during the year 
accentuated the labour shortage, and the ever-increasin, 
demand for material for essential war industries h 
made the board’s difficulties much greater in securing 
the necessary supplies for extensions. He regretted, 
therefore, that during last year they had not made that 
rapid progress which they had wa oo for in completing 
the new extensions at Clydach. Although soldiderakis 
advance had been made with the erection of the fifth 
unit against almost overwhelming difficulties as 
regarded lack of labour and dearth of material, the 
directors hoped that they had now reached the extreme 
limit of the difficulties with which they had to 
contend. 

In Canada the management had also suffered from 
scarcity of labour and of essential supplies. In spite, 
however, of the great shortage of labour, the most 
severe winter ever experienced, and the great difficulty 
of obtaining supplies, they had been able not only sub- 
stantially to increase their output of Bessemer matte, 
but also to put themselves in a position to supply the 
the intended increase of their refining plant. The 
management in Canada had vigorously pursued the 
policy of extended exploration, both by development 
and diamond drilling of the company’s mining pro- 

rties, and their already very considerable ore reserves 

ad been very largely augmented by the finding of 
additional quantities of ore of very good grade, so that 
their future supplies of ore were secured for very many 
years to come. 

In spite of the anxious times in which we lived, the 
board had been able by skilful management, both in 
Canada and in this country, and the whole-heartéed 
co-operation of labour, to maintain the utmost capacity 








of the existing plant. As the company’s business 
was one of vital importance for the production of 
nickel for war purposes, and of copper sulphate for 
agricultural use, they had been permitted to retain 
a sufficient force of labour to attain this result. Their 
supplies of matte in Canada for the refinery had been 
brought across the Atlantic without interruption, and 
the Government authorities had provided the company 
with the necessary permission for securing the requisite 
material to maintain the plant in full working order. 
In view of their sustained output and the slightly 
increased price of copper sulphate, the result of the 
year’s trading, notwithstanding the great increase in 
the cost of manufacture, had been satisfactory. 

Sir Robert A. Hadfield, Bart., seconded the motion 
for the adoption of the report, which was carried 
unanimously. 





In the course of his speech at the twenty-second 
ordinary general meeting of Callender’s Cable and 
Construction Company, Limited, held on the 11th inst., 
in London, Sir Tom Callender, J.P., managing director, 
stated that all the factories in which the company 
was interested had been kept very busy during 1917, 
and all the work done had been of the greatest national 
importance. They were also full of work now, so that 
the outlook for the present year was a satisfactory one. 
The directors recognised that on the conclusion of the 
war, the company would have to face conditions which 
would be entirely different from those now prevailing. 
They would have to start again the commercial business 
which, having been built up after many years of 
anxiety and trouble, had to be set aside.. They were 
making all their arrangements with a view to getting 
that new commercial work, but one point which struck 
the directors very forcibly was the difficulty under 
which they were going to labour by reason of the action 
of the Government in taking from them so much of 
the profit which had been made. They were reduced 
practically to their old standard, they could get little 
more than they got in pre-war days, and out of that 
surplus they had to spend large sums on new machinery, 
&c., which meant that when peace came they would 
not have sufficient funds to be able to fight the enemy 
whom they would certainly have at their gate. They 
recognised the soundness of the financial policy of the 
Government, but regretted that the very sound policy 
which had been adopted would cause considerable in- 
convenience to the company and to other manu- 
facturers in many lines of business when they resumed 
their commercial trade. 





The Miners’ Federation held a conference at South- 

rt last week. At the meeting of the 12th inst, the 
ollowing resolutions from the South Wales Federation 
were, we are informed, adopted at a private session :— 

“In view of the possibility of a fall in the standard 
of living after the war as compared with pre-war 
standards, this conference decides to instruct districts 
to refrain from entering ‘into any agreement after the 
declaration of peace which does not make provision 
for the continuance in the wage rate of all advances 
in wages paid either in consequence of a rise in the 
average selling price of.coal, or of advances given to 
meet the increased cost of living due to the war.” 

‘* Whereas the advent of the present form of Govern- 
mental control of mines has resulted in the legal 
restriction of both prices and profits, it is now clear that 
the present Conciliation Board procedure must be 
‘ineffective in securing further advances in wages in 
consequence of controlled selling prices. Therefore, 
this Federation decides that the machinery for dealing 
with the general wage ought to be centralised in the 
National Federation.” 

The rates of wages and the alterations in the rates 
have so far been regulated by Conciliation Boards, 
and the operation of the latter has been limited to 
particular areas. 


An important decision affecting the interests of 
manufacturers was arrived at last week, the Federation 
of British Industries, the British Empire Producers 
Organisation, and the Imperial Council of Commerce 
having formed a Joint Council: (1) To consider and 
report upon any questions of mutual interest reflecting 
the common aims of the three bodies, viz., To ensure 
the conservation and development of the industry, 
production and commerce of the United Kingdom and 
her Overseas Dominions, and submitted by any one of 
the three constituent bodies. (2) To initiate the 
consideration of any such subject, and (3) To take any 
action in relation to such subjects that may be 
specifically authorised by the constituent bodies. 

association of the three organisations, says the 
Federation of British Industries, should have a very 
marked effect on the future of British industry, as by 
means of the Joint Council concerted action will for 
the first time be possible between accredited bodies 
representative of the business interests—both industrial 
and commercial—of thé United Kingdom and the 
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Overseas Dominions. It is obvious, they add, that 
any recommendations which may be made by such an 
association on imperial questions, such as the conserva- 
tion of raw materials within the Empire, will ca 
great weight with the Government. The industrial 
organisation of the Federation of British Industries 
will enable each industry and trade within the United 
Kingdom at any time effectively and rapidly to submit 
its requirements and views to a body which fully 
represents the varying claims of the Empire, and 
conversely the Joint Council will be able to obtain 
without delay the views of any trade when Imperial 
questions affecting sectional interests are under its 
consideration. 





The following are some recent decisions given by the 
Committee on Production on cases which have been 
referred to them by the Ministry of Labour, including 
cases arising out of the Orders under which a bonus to 
munition workers has been given: Dock Labourers 
(Ireland).—Casual men paid at hourly rates are to 
receive advances of from $d. to 1$d. an hour, and the 
weekly paid men advances of from 4s. to 7s. a week at 
the ports of Belfast, Dundalk, Newry, Waterford and 
Londonderry, from first pay following June 21, 1918. 
Shipbuilding Trade.—Riveters, platers, caulkers and 
angle-iron smiths employed on Admiralty work (new 
and repair) at “‘ Lieu” rates are to receive an advance 
of 20 per cent. from first pay .after’' June 27, 1918, 
provided that this advance shall not be paid in cases 
in which “lieu” rates have already been increased 
independently of general war wages advances awarded 
by the Committee on Production. 





“LUBRICATION OF MICHELL BLOCKS.” 
To THE Eprror or ENGINEERING. 

Sir,—In your issue of June 28 the article on “‘ Lubri- 
cation of Michell Blocks” requires a slight correction : 
Second column, line 15 from bottom, should read “‘ well 
forward of centre of block,”’ inst of “ well forward 
of the leading edge.” Further, I suppose the last line 
in the first column reading “distance of any point of 
the block from the origin ”’ is intended to mean “‘ distance 
of any point of the block from the trailing edge ’’ which, 
of course, is borne out by the subsequent text. 

It would also be interesting to know whether the 
writer of the review B.B.C. (Brown, Boveri and Co.) 
article, when introducing the variation of viscosity 


by the expression A = Ag (1 + . x) takes as viscosity 


simply that quality which is defined as the “ratio of 
shearing stress to rate of distortion ’’ or whether he means 
it to include also those additional factors which go to 
make up what one now is inclined to speak of as 
** oiliness.”” 
I am, yours faithfully, 
H. Oxury. 

Leagrave (Beds. ), 2, Cumberland-road, July 12, 1918. 

[Our correspondent is quite right, “leading edge” 
having been by a slip of the pen substituted for “ centre 
of block.” The writer in the Review B.B.C. uses the 
term viscosity in its ordinary sense and not as equivalent 

E. 


x 


to oiliness.——Ep. E. | 





FOUR-CYCLE versus TWO-CYCLE DIESEL 
ENGINES. 
To tHe Eprror or ENGINEERING. 

Sir,—Your leading article of June 28, on the relative 
merits. of four-cycle and two-cycle Diesel engines, deals 
only with the experience of one manufacturer, and should 
not therefore be treated as conclusive evidence of the 
superiority of the former. We have certainly obtained 
more satisfactory results thari those you mention with 
our two-cycle design, and after lengthy experiments and 
trials decided to make this type our standard for marine 
purposes, mainly for the following reasons :— 

1. Almost double the power can be obtained from a 
given size of cylinder, resulting in lighter and cheaper 
construction, and the possibility of building engines of 
large output. i 

2. Smaller number of cylinders, reducing the length of 
crankshaft, number of cranks and risk of synchronising 
torsional oscillations. Less space required for the same 
output. 

3. More even turning moment, with lighter flywheels. 

4. Simplified reversing gear. 

5. No exhaust valves to get out of order through the 
temperature of exhaust gases; the cylinder cover a 
simple 5 merry casting, which can be more 
effectively cooled. 

6. Smaller number of valves and fewer required. 

Apart from the starting valve the four-c ine 
you refer to had five valves in each cylinder cover (two 
exhaust, two inlet and one fuel valve). Our two-cycle 
engine with port scavenging has onty a fuel valve. e 
former therefore had altogether 40 valves, whereas our 
ete (ie only have 6, corresponding to 6,000 
an F ve operati inute respectively. 
The two-eycle engine tested had probably four Gnvenne 
valves per cylinder, or 30 valves in all, and the number 
of valve operations was 9,000- minute. one 
realises that the four scavenge valves in each cylinder 
open and close simultaneously in a hundredth’ part of a 


second, it ‘is to account for the adverse 
to noise. We find no ditficelty: in 
cle 





formed in rega 


silencing the suction ‘of the scavenge pump of a two 
engine. 


7. There is Pei — a i ~ gw 9 the fuel 
consumption our r-cyole and two-oyele engines; 
in fact, at lighter loads and reduced speeds (aalcing 
speed) the consumption of the two-cycle is more 
faveurable. 

8. The two-cycle engine is better adapted for burning 
inferior fuels, since there are no valves opening into the 
combustion space and even tar oil can be used at all loads 
without an — appliance. 

9. hor igh piston speeds are admissible for both 
types of engines. 

10. With properly-designed scavenging ports and an 
effective system of re-charging the cylinders with air, 
the two-cycle has a greater overload capacity than the 
four-cycle. The figures you mention, as also the running 
at reduced speeds, seem to show a weakness in the design 
of the two-cycle engine referred to. 

11. The lubricating oil consumption is lower. Actual 
results on a 4,000 brake horse-power engine taken over 
a number of months show a consumption of only 
0-0054 Ib. per brake horse-power hour. 

12. For continuous operation the two-cycle has decided 
advantages over the four-cycle, as there are fewer 
working parts requiring periodical cleaning. 

We admit these reasons appear to be in direct con- 
tradiction to the views expressed in your article, but the 
fact that 245,000 brake horse-power of our two-cycle 
design have been built within the past few years speaks 
for itself, and scarcely endorses your statement that this 
t of engine has not gained ground. This output has 
ready outstripped that of the four-cycle engine. we 
have built for sixteen years by some 27,000 brake horse- 

wer, and although we continue supplying this type 
or certain purposes up to 250 brake horse-power per 
cylinder, we have two-cycle engines running successfully 
up to 650 brake horse-power per- cylinder, and have 
satisfied ourselves that even larger units are possible 
by building an experimental single cylinder of 2,000 
brake horse-power. For ship propulsion where simplicity, 
reliability and ease of manwuvring are of paramount 
importance, we are convinced ‘the two-cycle offers the 
greatest advantages, and this opinion we have formed 

after extensive experience with both types. 

Yours faithfully, 
(Sutzer Brotusas), 

F. Scnuseter, M.I.M.E., Manager. 

30, Norfolk-street, Strand, London, W.C, 2, 

July 15, 1918. , 





TESTING AIR COMPRESSORS. 
To tHe Eprror or ENGINEERING. 

Sir,—As an engineer, and one who for a good many 
years has been connected with compressors, especially 
for colliery work, I am much interested in the description 
and text published in yours of the 5th inst., of a Belliss 
and Morcom compressor, built to the instructions of 
Mr. N. 8. Tennent. 

The author distinctly states these tests were exhaustive 
and, no doubt, meant to be reliable, but to me, acquainted 
with the subject, other information is needed before 
reliance can be placed upon the figures as given. 

Would the author kindly give the cylinder dimensions, 
stroke of piston and approximate clearance volume of 
first-stage cylinder ; also state at what speed the machine 
was tested at—whether half or full s ? From these 
figures the volumetric efficiency could be found, and the 
results checked. Unless the above information is forth- 
coming, the text, as recorded, can have no interest or be 
of value to yours, 

“An ENGINEER.” 

July 10, 1918. 





TIME RATES OF SHIPBUILDING IN 
AMERICA. 

THERE has been received from America a detailed 
record of the work done day by day on the ss. Tuckahoe, 
which was built in 27 days. This is such a wonderful 
piece of work that we reproduce the figures in full. 


Record of the ss. Tuckahoe, Collier, of 5,500 Tons 
Deadweight, recently built by. the New York Ship- 
Camden, 








building Company, N.J., in 27 Days. 
Schedule of Work. 
Tons 
Tons. per Day. 
April 8. 
104 shell plates... a 151) 
Centre-line keels on complete 30; 6293 
160 floors ... ok te 112) 
April 9. 
524 intercostal plates... 581 ag 
$7 floors... dee ote i8f 
April 10. 
10 shell plat ae i4 
18 floors... die Bod a) 183 
40 intercostal plates ate goh 5f 
91 inner bottom plates ... 152) 
April 11. 
16 shell plates... bab 3 
139 frames 71 
he mtg ep ORe s 36 138 
Stringers Nos. 1, 2, 3, from bulk- 
head, Nos, 13 to frame No, 27... 3} 
April 12. 
26 shell plates’... _ 38) 
ll frames ... 6) 
5 bullchee seth | TD ASP r 
itudinal bulkhead: 14 ft. 1 
-im. from centre line between | . 
frames Nos. 55 to 61 ... th 6) 














61 
Tons 
“ Tons. r Day. 
April 13. 2s ' 
25 shell plates Pa wie 37 
40. side frames . 20 
2 web frames a 14} 88 
3 inner bottom plates... ond 5! 
1 watertight peak bulkhead sae 2| 
Gallery deck and beams complete 10) 
April 14. 
15 shell plates ses aoe 21 ) 
10 sideframes _... 7) 
81 main deck beams a @& } 
35 main deck plates ae oe 9457 137 
Stringer No. 1, frames 111 to 126, 
P. and 8.; Stringer No. 2, 
frames 98to 111, P.andS8. ... 5 
April 15. 
14 shell plates “ ave 20 
Stern castings bie we = 11 
28 main deck beams apie nc ae 
Coal bunker bulkheads and flat... 18) 109 
Miscellaneous brackets under main | 
deck ; side plating of main deck 
plank... dee see a... 
April 16. 
ni keel, angle frame No. 50 to 
o. 90 P. ; bilge keel, complete 
starboard was ohn 3 | 
10 shell plates 14 | 
Transom frame... one oes 4\ 93" 
Watertight peak bulkhead an 7| 
38 frames ... aC ““ sie 80] 
30 main deck plates 40 | 
13 main deck ms 8) 
* There are here 5 tons unaccounted for. 
April 17. 
Bilge keel complete—port ose 2 
Boiler-room casing PW 1 og 
Engine-room casing oon >. 
Swash plates in after peak 2 
1 main deck plate ont san 1 77 
7 N.W.T. bulkheads on main deck 
at poop ... see is ae wet 
49 frames at poop 5 
20 shell plates ose 29 
April 18. 
12 shell plates... ote os, SPY 
6 frames between main and poop 
decks... ane wele eee 1| 
Bulkhead at forward end of poop 5 5 53 
Cant frames ase oes oes 3 
Poop deck beams and plating com- 
plete ose ove ové oe =~ 98} 
April 19. 
23 shell plates sue one “a 
Channels on main deck trunk 
coamings di re bee! Me 
Houses and rise bulkheads on 105 
poop deck ée0 eee -. «6. 38 
Engine and boiler casing above 
poop deck oe od 15 
April 20. 
15 shell plates Je ie 1 99) 
Port boss plate... bed ine ~ 
14 frames, forward whe ded 6 i 44 
Forepeak bulkhead ee 00s eae | 
4 breast hooks... 2 -~ 1 
Chain locker and flat 7) 
April 21. 
7 shell plates oes cos 9) 
6 frames at midship house ‘ 1 
2 bulkheads at midship house ... 10 
Bridge deck beams and plating f 45 
complete me wet one ¢| 
Main deck beams Nos. | to 13 6 
Main deck plating, forward eo 
April 22. 
18 shell plates a os . £6 
Starboard boss plate oes ++ 1001 ia) 
Forecastle frame beams ... 3 | : 
Stem ose be 2 
Boilers shipped. 
April 23. 
6 shell plates obs aod 5- 
Bulkhead at end of forecastle 3 | 
Stringer No, 2 between steam and 
bulkhead No. 13 ase ot 3 16 
Bulkheads on port side of pool for | 
armoury ose eco see 2 
Hatch coamings, except No. 1 ... 3/ 
April 24. 
13 shell plates eee Ay 17) 
Bulwark bkts. ¥: ihe 5 
Channels at hatch No. | ... 2 | 
Freeing ports ose oo 1 
Fo'eastle deck plating ... we 7\ 39 
Bulwark rails from frame 15 to 45, } 
Nos. 73 to 91, port and star- 4 
Stringer No.1, stem to bulkhead 13 3 
Total... obs é 1,769 
The last 10 rw bd before eenBine weed sconplad — 
fastening together parts, riveting, an ing shell jobs. 
The Tuckah we hed with ines and 








funnel and maste fitted, on May 5, 1918. -She could have 
been launched two or three days earlier. 
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SELF-CONTAINED FORCED-DRAUGHT 


STOKER. 


CONSTRUCTED BY THE UNDERFEED STOKER COMPANY, LIMITED, ENGINEERS, LONDON. 
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Tue forced-draught"stoker of the Underfeed Stoker 
Company, of Coventry House, South Place, London, 
E.C. 2, is too well known to need detailed description 
as to its general features. It has, however, recently 
undergone modification to render it self-contained, and 
at the same time to reduce the amount of power 
required to drive it. Briefly, the alteration consists 
in fitting an electric moto: and fans directly to the 
stoker, so that there is no loss of power either in the 
transmission or in the air trunks. Hitherto the fans 
have been a from the stokers, and the airways 
o goed den of epost,” Mieiitag ben sss bean nstennt 
a of space. ny 
for driving the moving firebars. re 

The new arrangement is seen in the engravings on 
this page, and it will be realised that it is ex ly 
compact and free from complication. The electrio 
motor A, Fig. *, coaine he wer both for the two 
fans B, B, and also for the than the fans being 
mounted on extensions of its to right and left. 
At one end of the shaft is a wheel carrying 
@ silent chain, which drives a shaft upon which is a 


worm in the casing D. This worm gears into a wheel 
on a vertical shaft, in connection with which there is 
a change-speed gear in the case E. Below this gear 
there is another vertical shaft fitted with a worm 
gearing into the main worm on the shaft G, Fig. 3. 
The shaft C carrying the fans runs at 950 r.p.m. to 
1,050 r.p.m., and the worm in the case D at 330 
revolutions. The worm wheel in D revolves the main 
stoker wheel at 1} — to 10 r.p.m., through the 
a gear, - ich = of eight fe pene 
the gearing is in dust-proof casings filled with oil. 
The makers state definitely that with coal of 11,000 
British thermal units this stoker, when applied to a 
modern type of boiler, will absorb only one-third of 


one per cent. of the power generated by the boiler. | these schem 


This is a very low percentage and represents a high 
efficiency. 





Co-orpgRaTion IN Transport.—The Road Transport 
Board are endeavouring to secure the fullest economy 
in the use of petrol and of horses and horse fodder. 





For this purpose they are taking steps in various districts 








to bring about schemes of co-operation in delivery. 
As indicated in the Circular R. 167 of December 17 last, 
it is important that tribunals should do all that they can 
to encourage general co-operation among traders; and 
in this connection co-operation in delivery is often an 
pam ys factor. In this matter, therefore, the trib 
and the local representatives of the Road Transport 
Board should work closely together. The Divisional 
Road Transport Officers and the Secretaries of the Area 
Road Transport Committees working under them wil! 
always be prepared to help in any scheme for the pooling 
of road transport facilities; and tribunals should, 
therefore, get into touch with them at the earliest stage 
scheme of this kind. Furthermore, the tribunals 
do well to ascertain from these officers particulars 
of any schemes which are in contemplation, because 
assistance to the 

ents 
do well to 





for overlapping 
ine not now adopted voluntarily, may have 
to be compulsorily established under the powers vested 
in the Road Transport Board. 














Jury 19, 1918.] ENGINEERING, 63 








SALOON CAR FOR SPECIAL TRAFFIC ON THE VICTORIAN RAILWAYS. 


CONSTRUCTED AT THE GOVERNMENT RAILWAY WORKS, NEWPORT, VICTORIA, FROM THE DESIGNS OF 
MR. W. M. SHANNON, MINST.C.E., CHIEF MECHANICAL ENGINEER, VICTORIAN GOVERNMENT RAILWAYS. 
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Ws illustrate onthe present pege at of “saloon 
ic Ww 


car for excursion and special tra: hich has recently 
been introduced on the Victorian Government Railways 
to meet the requirements arising from the electrification 
of the Melbourne suburban lines. When this electrifi- 
cation is in full operation it will not be practicable, 
owing to the electrical equipment and the change in the 
method of lighting, to continue the use of the present 
suburban cars for country special and excursion traffic, 
and under these circumstances the Railway Com- 
missioners arranged for the construction of suitable 
cars for this service. The necessary designs were 
therefore got out by Mr. W. M. Shannon, the chief 
fase ae engineer of the Victorian Railways, and 
the annexed illustrations show a pattern car of this 
new type which has recently been built at the Govern- 
ment Railway Workshops at Newport. 

The car consists of a new ponies, of body mounted 
on the under frame of one of the existing type of swing- 
door bogie cars. The last-named cars will be in future 


frames and bogies of similar design to those built for 
the new sliding-door cars. By this the old under- 
frames and bogies which are unsuitable for the electrical 
fitted cars are utilised, and cars of an excellent type for 
the desired service will be obtained at a cost of about 
1,0001., as com with some 1,8001., which would be 
the cost of a w new car. 

The side elevation and plan, Figs. 1 and 2, show 
clearly the arrangement of the compartments of the 
new car, while Figs. 3 and 4 show the general appearance 
and the character of the internal fittings. view of 
the car being intended for longer jo: than the 
ordinary cars for suburban traffic the number of doors 
has been reduced to one on each side of each of the 
three main saloons. The doors are of the sliding type, 
and they as well as the steel panels, seats, passage ways, 
partitions, &c., are of the standard patterns used on 
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the Victorian Rail . The seats, we may add,| labour. They commence framing the vessel amidships ~ : 
haw Soun apnte -“ high as comfort will allow nf as to| (see illustrations, showing work in . on NOTES FROM SOUTH YORKSHIRE. 


enable some luggage and packages to be stowed 
beneath them. 

The roof of the body is of the elliptical type instead 
of being of the clerestory form hitherto adopted on 


the Victorian Railways, thus giving an airy car and’ 


being more simple in construction. Torpedo ventilators 
are fitted and the lighting is by Pintsch gas. As far as 
possible Australian timbers have been used in the 
construction of the car body, Queensland maple in its 
natural colour being employed for the inside framing 
and panelling. The gauge of the Victorian Railways is 
5 ft. 3 in. and, as will be seen from the plan, the width 
of the car body outside is 9 ft. 6 in. The car gives 
good accommodation for 82 passengers and its weight 
complete is 25 tons. 





SHIP CONSTRUCTION. 

Tue method of erecting and preparing material for 
ship construction has changed very little from that in 
vogue thirty years ago, except that, on account of the 
increased size of plates, more appliances are used for 
lifting and handling material, and also that more use 
is made of cranes for lifting material on board vessels. 

A considerable time ago the Greenock and Grange- 
mouth Company, Limited, introduced into their works 
a system of preparing material direct from the 
De Bergue multiple punch. The following is an outline 
of the method of erection, which has now been largely 
adopted in America, where they are dispensing wit 
mould-making and adopting this system of preparing 
material. 

In the yard at Greenock, 75 per cent. of the outside 
plates of the ship are prepared and punched without 
any templating. If these plates could be obtained the 

roper width from the steel works, no handling would 
be required by skilled workmen, except when the 
plates were being screwed up in place. Even this work 
could be done under the supervision of one experienced 
man. 

The procedure is as follows: Plates are brought 
into the yard from the railway, rolled through the 
pen oes machine and put in piles until they are 
required, e plates are then in rotation to 
the machine, marked with a batten the length of the 
plates and spacing of frames. This is all done off an 
ordinary expansion plan of plating. The punches 
are set in the machine to suit the right spacing of the 
holes required for the particular part of the ship. The 
question of the spacing of the ‘rivet holes to suit the 
machine has been raised with the classification societies, 
and permission was given to make the alterations 
ne to suit either longitudinal or ordinary 
transverse work. The changing of punches is therefore 
reduced to a minimum. 

The firm order as many plates of the one length and 
breadth as possible, so that time is saved when punching 
is commenced. All the parallel plates can be done at 
one shift. They are then lifted from the multiple 
punch by an hydraulic crane and landed at the 
scarphing machine. From thence they are removed 
to the vertical machine by the same crane. They are 
then countersunk and lifted by a crane to the planing 
machine. As they are all straightened, there is nothing 

. to do’but to take the plates direct to the building berth. 
The bottom shell plates are erected before there are 
any frames or floors put up. It is found more econo- 
mical to put the shell plates up in place before any 
floors or frame shell longitudinals are erected. The 
floor plates and longitudinals are then lifted up and 
bolted to the shell plates. The bilge plates are punched 
from the multiple punch, set to the curve and erected 
immediately the floor plates are put up in place, thus 
completing all the bottom plating to the upper turn of 
the bilge before any of the frame legs are erected. 

The tank top plates are punched immediately the 
bottom shell plates are finished, so that when the 
floors and longitudinals are fixed in place to the shell, 
the tank top plates are immediately put up and 
everything fixed in place. The bottom of the ship 
and tank top are thus plated in a very short time. 
Here, again, little or no templating or mould making 
is re rene The tank top plates and side shell plates 
are finished so far as the automatic machine is con- 
cerned. Punching of the d»cks is commenced imme- 
diately, and they are prepared for erection as soon 
as the beams are put up. No ribbanding is necessary 
for the framing, shell or deck plates, the stringer plates 
bringing everything fair. All the plates are run 

lel to the centre line and the of the plates up 
the side are treated as waterlines. is a curve on 
the edge of plates at the end of the vessel only, so that 
by the adoption of this method the greater number of 


p ates are punched by the machine. The firm have 
ramed and fitted the side plating for 260 ft. of a 420-ft. 
vessel up to the sheer s' within eight days. They 
have not succeeded in d this again, for the sim 
reason that their esta ment is controlled 





page 66), so that all the: frames and midship shell 
plates are erected simultaneously and the centre part 
of the vessel is practically completed while the frame 
setters are setting the end frames of the ship, thus 
saving considerable time in construction, and i 
the time the vessel is on the building berth. On this 
system, with the aid of pneumatic riveting—of which 
they have a installation at Greenock—ships can 
be built quickly, especially if there were freedom of 
labour as in America. Men can easily put in with 

eumatic riveting 600 to 700 shell rivets per day; 
but the number has been reduced to that which can 
be put in by hand. This is an example of restriction 
of output. 

The Greenock and Grangemouth Company have 

roved that by the adoption of their system ships can 
“4 erected in two to three months less than the time 
taken to construct vessels on the ordinary system. 
Although it is very important for the country that 
the output of tonnage should be i d, the methods 
and facilities at our disposal are not being utilised to 
the fullest extent, owing to labour restrictions. The 
necessity for new methods of preparing and erecting 
material is urgent, if we are to retain our pre-eminence 
as shipbuilders. We read of greatly increased output 
in America—a rival with whom we shall have to deal 
in the future. We shall have to com not only with 
America, but with France and Holland, where they 
have a system by which every plate on the vessel is 
prepared for erection before the frames are set. This 
is done under cover, so that the men are able to work 
regardless of weather conditions, whereas in this 
country work has to be stopped in wet weather. In 
Greenock this firm have done their best to introduce 
a system by which ships can be built more quickly with 
less effort on the part of the workmen, yet the men seem 
to think they can get the high wages without increasing 
the output. The greater the output is, the higher the 
men’s wages should be; but, at present, as the output 
decreases the wages increase. The workmen lose 
sight of the fact that we have to go out into the open 
market and look for work. At present the Govern- 
ment is the sole customer of the shipyards, a 
situation which cannot continue at the conclusion 
of the war. When private owners have to be dealt 
with, conditions athe alte Poa py he: 
the cargo- ing trade of the world will be so 
that owners will naturally purchase their ships 
where they can obtain them at the lowest price; 
lan Ree a eg, nae | i 
shipyard, hence the necessity for shipbuilders and 
workmen to join hands and work her. It would 
be a t advantage if wages could be arranged for a 
period of years, so that when making contracts, builders 
would know that the work would be finished at the rates 
at which the contract was based. This, we believe, 
would be one way of overcoming the ever-recurring 
demands of the men, which often turn a profitable 
contract into one of loss. By fixing a rate for a number 
of years, both parties would be protected against the 
fluctuation of prices. As it is, no sooner is a contract 
made, than demands for increases are made over and 
above the rate on which the contract was based ; 
therefore the loss is entirely on the employer. 








University CoLttecr, Lonpon.—The following awards 


have been made in the Faculty of ineering at 
re College : Archibald P. m and prize, 
W. G. Heatly; Jews’ commemoration 


E. F. Anderson ; 


M. Bindler; civil and municipal, F. Gutierrez ; civil 


and munici (special distinction), W. G. Heatly ; 
civil and peo ipal, J. Leech. A i estan 
scholarship, tenable in the Faculty of at 


University College, value 302. a year for three years, may 
be awarded in September. Entry forms must be sent 
in on or before September 10. 


Controt or Trmper.—By the Timber Order, 1918, 
dated the 16th inst., the Board of Trade have | 
for the introduction of a rationing scheme for 
softwood timber which will commence on the inst.. 
A schedule of maximum prices for imported timber 
will be issued, but will not to . 
which will still be subject to the previous 
to price. Stocks which under tions mar 
not be sold at prices above those ruling at January 
1917, are to be notified to the Controller of Timber 
Supplies for his decision as to the price at which they 
may be sold. The permit system is extended to home- 
grown converted timber on lines somewhat similar to’ 





i 


lso appear 
ee ee for home-grown 
or imported timber have already in the timber 
press, and may be had on application to the Controller 


of Timber Supplies, Branch 2, at 80, Newman-street, 
Onfeed-cteest, Lantien, Ww. 1. 


| was 





SHEFFIELD, Wednesday. 

Employment Disturbed.—Industrial ‘life ig very slowly 
disengaging itself from the toils of the influenza epidemic, 
and since last week there has been very little improve- 
ment in the number of men at work. At the same time, 
the recruiting machine is relentlessly encroaching upon 
the works, and in all sections of industry the position is 
daily becoming more and more serious. 


Iron and Steel.—In a way, it is fortunate that there 


is See very heavy about the demands which are 
being made for output. The calls for products undergo 
no ch , and, indeed, if they were accentuated at all, 





with the poeons scarcity of efficient labour, it would be 
a real problem to cope with the situation. The Govern- 
ment calls for steel Cove been gradually sinking, and in 
many other directions, activities have receded. The 
poor supply of hands makes it difficult to keep furnaces 
and plant in good condition, and the same cause, which 
has aggravated by the ravages of influenza, is 
responsible for the knocking off of one shift per day out 
of three at some of the forges, mills and steel plants. 


South Yorkshire Coal.—The coal trade continues to be 
hampered by difficult handicaps. Supplies generally 
are short. Home consumption remains very marked, 
and Government requirements are absorbing large 
quantities. There is an all-round shortage, the local 
house-coal market being particularly affected, with the 
result that traders are having great difficulty with their 
winter stocking orders. Cokes are in strong demand 
at maximum prices. Nominal prices at the pit, with 
the additional 1s. 6d. per ton, the result of the increase 
in wages at the collieries, are as follow :—Best branch 
handpicked, 27s. to 28s.; Barnsley best Silkstone, 
278. to 278. 6d. ; Derbyshire best brights, 25s. to 26s. ; 
Derbyshire house coal, 228. to 23s. 6d. ; best large nuts, 
228. 6d. to 23s. 6d.; small nuts, 21s. 6d. to 22s. 6d. ; 
Yorkshire hards, 22s. 6d. to 23s. 6d. ; Derbyshire hards, 
21s. 9d. to 228. 9d. ; best slacks, 18s. to 198. 6d. ; seconds, 
16s. to 18s. ; smalls, 138. to 14s. 





Frencn Lapy ENGINEERS.—The Paris journal, 
Le Génie Civil, gives the list of the new students for the 
engineering school, the Ecole Centrale des Arts et 
Manufactures. There are over 340 students who have 

ssed the examination for admission to the course, the 
number including six young ladies whose position in the 
list is a very favourable one. It is probable, adds our 
French contemporary, that the number of female students 
will increase in following years, and that. young ladies 
having the required inclination will find in engineering 
situations worthy of their merits. 








Tue wate Mr. Jonn FREDERICK Rosinson.—We 
regret to have to announce the death, which occurred 
at Inverness, on the 12th inst., of Mr. John Frederick 
Robinson, J.P., director of the North British Locomotive 
Company, Limited. Mr. Robinson was born on May 27, 
1853. He passed the three years’ course in civil and 
mechanical ees at Owens College, Manchester, 
from 1869 to 1872, and then served three years’ appren- 
ticeship, from 1872 to 1875, with Messrs. rp, Stewart 
and ., Limited, locomotive builders, Manchester, a 
firm with which his father, Mr. John Robinson, was for 
sO many years a prominent partner. He was one year, 
from October, 1875, to December, 1876, at the works 
of the London and North-Western Railway, Crewe ; and 
one year, from February, 1877, to March, 1878, at the 
Baldwin Locomotive Works, Philadelphia. In 1881 he 
became one of the managing directors of Messrs. Sharp, 
Stewart and Co., Limited, Manchester, and on the 
removal of their works to Glasgow—the Atlas Works— 
in January, 1888, he became sole managing director. 
Later, Mr. Robinson was appointed director of. the 
North British Locomotive = y, Limited, which 
position he held at the time his death. He was 
a member of the Institution of Civil ineers since 
January, 1896, and since 1878 a member of the Insti- 





tution of Mechanical Engineers. He was a member of 
the Council of the last-named Institution during the 
period 1902 to 1909. 


Tue Association or British Motor aND ALLIED 
MANUFACTURERS, D».—Mr. Edward Manville was 
the guest of the evening at a dinner given by the Associa- 
tion of British Motor and Allied Manufacturers at the 
Royal Automobile Club on Wednesday, July 10. Mr. 
Manville, in addition to his numerous other important 
services to the motor industry, has until recently served 
t of the Association of British Motor and 
-Manufacturers. He has recently been appointed 
president of the Association of Chambers of Commerce 
‘Great Britain. Mr. H. C. B. Underdown, the new 
president of the association, said that the motor industry 
entitled to a considerable degree of support from 
the Government. The recently-issued rt_of Lord 

of. Burleigh’s Committee showed a welcome 
recognition of this. He wished to sound a note of 
warning. ogy abe pee es aig gti 
igh degree of: standardisation. 
must not sacrifice 
of man ure 
what it was. Mr. Manville in his 
attention to the youth of the industry, and 


its early and successful efforts to o: ise itself. The 


ES 


attitude was now fluid. There should 
not be the same difficulty as there was in the past in 
convincing of the need of their methods. 
There therefore, be an immense demand for 
motor vehicles, especially with a view to the increase 
in efficiency of transport and business methods. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scotch Steel Trade —Unprecedented activity marked 
the days immediately p: ing the annual! Fair Holidays, 
and when the steel works closed down on Thursday the 
number of orders which had been completed and turned 
out was highly gratifying, and this notwithstanding the 
many drawbacks with which makers have to contend 
at the present time. The general impression is that 
work will be resumed on Monday next, the 22nd inst., 
but this will greatly d d upon whether the requisite 
supplies of coal are forthcoming or not. In no direction 


delivery enables all home essential requirements to be 
dealt with, and leaves fair quantities available for 
export. Prices are not changed, mixed Nos. standing 
at 122s. 6d. for home use and 147s, 6d. for shipment to 
the Allies. 

Manufactured Iron and Steel.—The manufactured 
iron and steel industries are characterised by very great 
activity, with increasing pressure for delivery. The 
steady progress reported with extensions at works 
resulting in increase to output is gratifying, but the now 
huge, and still growing production is not sufficient to 
meet the enormous needs. A little more material is 
becoming available for shipment, but the bulk of the 





has the recent shortageof coal been more tely felt 
than in the steel-making establishments in the West of 
Scotland, and the Fifeshire pits have been called upon 
to make up the deficiency caused by the Lanarkshire 
pits being unable to meet the extensive demand. Should 
the miners return to work this week all will be well, but 
if they remain on holiday until Monday there is little 
chance of the steel workers resuming on that day. This 
contingency will no doubt be awkward as, despite the 
large output of the past few weeks, a very considerable 
tonnage is still on hand, for orders both for Government 
and the Admiralty are as plentiful as ever, and on this 
occasion it was absolutely impossible to get everything 
eleared off before the holidays. Ship and tank plates 
have been a heavy item, while both for the shipbuilding 
yards and the general aoe works sectional 
material has been greatly in demand. Fortunately, the 
recent high pressure has made the accumulation of stock 
once more possible so that should any unforeseen 
emergency arise during the time that the workers are on 
holiday there is something to fall back upon. 


Malleable Iron Trade.—Last week was a particularly 
busy one in the malleable iron industry, a special effort 
being made, both in the iron and the steel departments, 
to rush through a good output, as practically no deliveries 
of certain sizes can be guaranteed until the early days 
of next month. Everything produced goes straight to 
the home consumer, for, despite the fact that there is 
a certain improvement in connection with shipping, no 
stocks are yet available for export. ere is every 
expectation that the recent activity will continue for 
some considerable time to come. 


Scotch Pig-Iron Trade—The Fair Holidays which 
release the many thousands of industrial workers in 
Glasgow and the immediate neighbourhood, make no 
respite for the iron smelters; their task must go on as 
usual, provided, of course, that a sufficient supply of 
coal be available. All grades of pig-icm, and more 
especially hematite, are in constant demand for home 
consumption on work of national importance, so that 
nothing can be spared for export, no matter how pressing 
the claim, with the exception of some small shipments 
required by the Allied Governments. Foundry quality 
is not any more plentiful than it has been for some time 
past. While the iron and steel works remain closed it 
should be possible for the smelters to make some headway 
with arrears. 


Clyde Trust Engineers.—Mr. P. D. Donald, for the past 
five years chief assistant engineer of the Clyde Navigation 
Trust, has been reeommended by the New Works 
Committee to fill the position of chief engineer in 
succession to Mr. William M. Alston, who has just 
retired. During his fifteen years’ service in the Clyde 
Trust, Mr. Donald has been associated with many 
important forward movements, and is well acquainted 
with the requirements of the onerous post. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The anticipated advance 
in export prices of yey has been sanctioned, but 
disappointment is felt that no announcement has been 
made with regard to advances for home consumption. 
As was expected, prices are made retrospective, a 
circumstance which is a source of great embarrassment 
to traders. Merchants intimate that they have this 
week received notice from makers to the effect that 
the controller of iron and steel production had authorised 
an increase of 5s. on basic and Cleveland pig-iron for 
export for all deliveries from April 1 last, and that 
arrangements had been made with the Ministry to 
charge 1s.—representing the increased wages—for basic, 
and Cleveland pig-iron shi between December 1, 
1917, and March 31, 1918. us the export quotations 
of No. 3 Cleveland pig-iron, No. 4 foundry and .No.. 4 
forge are all raised to 119s., and No. 1 is advanced to 
124s. Prices for home consumption are unaltered, 
No. 3 and the lower qualities remaining at 95s., and 
No. 1 at 99s. Resumption of deliveries of- Cleveland 
pig-iron to Scotland are rted for the restarting of 
work north of the Tweed after the holidays which come 
to an end.on the 22nd inst. Cleveland foundry pig-iron 
is well taken up, but forge kind is quite plentiful, and in 
only very moderate request. Makers of the latter are 
eager to make sales on both early and forward account. 
Distribution of pig-iron would be heavier but for lack of 
labour, as trucks are fairly plentiful, and more tonnage 


is coming fo 

Output of Pig-Iron.—Production of pig-iron has been 
reduced by the blowing-out of a furnace which was 
running on © iron. The number of furnaces 
now in operation is 74, of which 32 are making Cleveland 
ig-iron, 22 are producing hematite, and 20 are manu- 
acturing special kinds of iron. 

Hematite Iron.—Production of East Coast hematite 
iron is well maintained, but the make is not quite sufficient 
to meet all needs. However, continued strict control of 





output is absorbed by the home needs of the Government 
either directly or indirectly. Prices are very strong. 
The following are among the principal market quotations 
to home customers :—Common iron bars, 132. 17s Ls 
best bars, 141. 5s. ; double best bars, 141. 128. 6d. ; iron 
ship plates, 15/. 10s. ; iron — angles, 131. 17s. 6d. 
steel ship plates, 11/. 10s."; steel ship angles, 117. 2s. 6d. ; 
steel we plates, 12/. 10s. ; steel hoops, 171. 108. ; and 
heavy sections of steel rails, 10/. 178, 6d. Export prices 
are not fixed, but approximately they may be given at 
21. to 31. above home quotations. 


Coke.—Demand for coke is unrelaxed, and it is 
al ther im ible to meet requirements. Absolute 
n of the blast furnaces, however, continue to receive 
adequate attention. Permission to advance prices -is 
anxiously awaited, and meanwhile average . furnace 
quality remains at 336. at the furnaces; and low 
phosphorus sort at 35s. 6d. at the furnaces. 





NOTES FROM THE SOUTH-WEST. . 
Carpirr, Wednesday. 

The Local Markets.— Coal salesmen are still embarrassed 
by the shortage of pretty well all classes of coal, and are 
apprehensive of an aggravation of the present difficulties 
owing to the absence of men on their usual summer 
holidays. In the steam coal area absenteeism is not 
quite so bad this week, but the influenza epidemic 
among colliery workers has not by any means subsided 
so far. The supply is much below the irements. 
Neutrals are receiving only such bare supplies~as :are 
requisite to obtain return cargoes essential to this 
country, while-even shipments to France -have been 
below the average. Practically nothing is now being 
released for ordinary trading account. The scarcity 
embraces vall descriptions, but, of course, it is. most 
acute in the case of large steams. Smalls are little 
better, but washed smalls are practically unobtainable., 
Interest in the coal market centres at the moment in 
the question of the revision of Admiralty coal prices. 
During the past few weeks all coalg for island con- 
sumption and for export have been increased 4s. per 
ton. The question is of particular interest to South 
Wales, as a very considerable proportion of the coal 
produced in that coalfield is at present being com- 
mandeered by the Admiralty at pri¢es considerably below 
those scheduled, and while it is believed that the 
Admiralty prices will certainly be increased, it. is not yet 
known by what amount. 

Newport.—Hardly any private business is being 
arranged, and it has been found impracticable even to 
release coals for which pre-entry forms have been served 
weeks ago., The authorities are .commandeering all 
the steam descriptions for naval and allied account, 
while munition works and public utility undertakings 
are receivi the major portion of inland supplies. 
Pitwood and iron ore have been in fair supply. 








Etectricat Research ComMrirTes.,—The Electrical 
Research Committee which was appointed last autumn, 
under the auspices of the Department of Scientific and 
Industrial Research, is at present engaged in super- 
intending a research on insulating materials (fibrous 
materials, porcelain, ebonite, mica, composite materials), 
and the waterproofing treatment of insulating windings 
of electrical machines, in respect of ‘which grants have 
been made tothe committee by the Research Department, 
the .B.E.A.M.A., and the Institution. The committee 
consists of three members nominated by the Institution 
of ‘Electrical Engineers and three members nominated 
by the British Electrical and Allied Manufacturers’ 
Association, the nominees of the former being Mr. C. H., 
Wordingham, C.B.E. (chairman of the committee) 
Mr. C. C. Paterson, O.B.E., and Mr. C. P. Sparks, and, 
those of the latter Mr. F. R. Davenport, Mr. D. N. 
Dunlop, and Mr. A. R. Everest. The temporary address 
of the committee is No. 1, Albemarle-street, London. 
W. 1, and its secretary is Mr. P. F. Rowell. 

Gas Traction.—-The Gas Traction Committee (the 
Petroleum Executive, 12, Berkeley-street, W. 1) announce 
that the following arrangements -have been made, 
pursuant to Section 17 of their interim report, in respect 
of the Metropolitan area: (1) The Commissioner of 
Police of the Metropolis has approved the issue of licences 
for 20 motor omnibuses equipped to run on — 
coal-gas ; (2) the necessary authority has been obtained 
to conduct trials with 20 goods-carrying commercial 
motor vehicles equip to run on compressed coal-gas ; 
(3) the Petrol Control Department of the Board of Trade 
has sanctioned the issue in due course of the requisite 
gas permits; (4) the Coal Controller. has concurred in 
respect of an agreed maximum total volime of e on 
the understanding that the supply may have to be cut 
off during the winter months if the exigencies.of the 
position demand this course. The committee 
approved a request that it should provide a gas Traction 
Section at the British Scientific Products Exhibition, 
which is to be held in London next month under the 
auspic*s of the British Science Guild. 





NOTICES OF MEETINGS. 


Tae Mipianp InstirvTe or Murine, CiviL AND 
Mrcmantcat Enorverrs.—Thursday, July 25, at 3 p.m., 
the annual genera! meeting of the Members of the Tosti. 
tute will be held at the University, St. George’s Square, 
Sheffield. The following paper will be read :—“Some 
Notes on an Old Colliery Pumping Engine,” by Mr. 
Gerald T. Newbould. The following paper will be open 
for discussion :——-‘‘Face Conveyers,”’ by Mr. H. C. 
Jenkins. 

fae Royat Sanrrary Instrrvrs.—Saturday, July 27, 
at 11 a.m., in the Council Chamber, Town Hall, Ipswich. 
Discussions will take place on “ Housing : from the Point 
of View of Economy in Planning and Construction,” to 
be opened ‘by Sir Henry Tanner, C.B., I.8.0., F.R.I.B.A. 
(who will preside at the meeting), and on ‘‘ The Provisions 
of Maternity Homes,’ to be opened by Mr. A. M. N. 
Pringle, M.B., D.P.H. (Medical cer of Health, Ipswich), 





Gun SmHop ManaGement.—Mr. A. Galbraith, formerly 
head of the Engineering Department of the Cunard 
me and therefore closely identified with the 
Cunard National Shell Factory, has now become more 
definitely associated with munition work on a large 
scale, having been. appointed to the control of the 
Ordnance Department of Messrs. William Beardmore 
and Co., Naval Construction Works, Dalmuir. 

CHEMISTS AND THE War.—The great nations engaged 
in the present war, says La Technique Moderne, have duly 
recognised the services rendered by chemistry and have 

ranted to: chemists.a special status, except France. 

rmany has 30,000 ehemists, the United States 16,000, 
Great Britain 5,000, and France 2,500 only ; the first 
three nations have not one of these specialists in the 
firing line, whilst France has 400 still there. 

Tue OrGanisaTion oF InpUsTRY.—A meeting of the 
Industrial Reconstruction Councilwill be held in the hall 
of the Institute of Journalists, 2 and 4, Tudor-street, 
E.C.4, on Wednesday, the 24th inst., at 6 p.m., when 
Mr. Arthur Greenwood, Secretary to the Whitley Com- 
mittee, will open a discussion on “The Organisation of 
Industry.” In addition to members of the Council there 
will be present delegates from various trade unions and 
associations, and it is expected that an important debate 
will result. 

EtecrricaL Trapes Drrecrory.—The Electrical 
Trades Directory and Handbook, for 1918, the thirty- 
sixth year of publication, is now available. It is issued 
by The Electrician, and is published by Messrs. Benn 
Brothers, Limited, 8, Bouverie-street, Fleet-street, 
E.C. 4, at the price of 15s. net. It opens with tables and 
technical data, digests of the laws of electric lighting and 
traction, regulations, wiring rules, working rules, duties, 
tariffs, &c., followed by directories of electrical com- 
panies and engineers in Great Britain, by name and 
trades, and ending with Colonial and foreign directories. 
The same editors and publishers have issued, at the price 
of 58. net, their annua! tables of electricity undertakings ot 
the United Kingdom, the Colonies and foreign countries. 
The tables are arranged alphabetically according to town 
or district, the information given including the date 
when supply was commenced, the name of the company 
or corporation, the engineer, system, voltage, connection, 
fuel used, plant, price per unit, &. Both productions 
have been carefully prepared and will prove most useful 
for reference purposes. 

Low-TeMPERATURE CoaL CARBONISATION.—An exten- 
sive series of experiments on Carbocoal, a new low- 
temperature carbonisation product, has been carried 
out on a commercial scale during the last three years by 
the Malcolmson Briquet Engineering Company, of 
Irvington, New Jersey ; the new coal has been tested 
during the last year on railways and in the United States 
Navy, and a very satisfactory recovery of by-products is 
claimed for the new process of Mr. Charles H. Smith, of 
the company named. The account of the experiments 

iven in the May issue of the Bulletin of the American 
nstitute of Mining Engineers, does not refer to costs. As 
two distillations are required, the first at 850 deg. F. or 
900 deg. F., the second at 1,800 deg. F., the costs may be 
high. The primary distillation of the raw coal is a con- 
tinuous operation, lasting one or two hours ; the retort has 
a capacity of 1 ton of coal per hour,and the charge is moved 
by paddles at adjustable rates. The semi carbocoa! leaving 
this retort is mixed with a certain proportion of pitch 
from previous operations and “treet von § the briquettes 
being submitted to the second distillation on benches ; 
the ches are described, like the retorts, as vertical, 
inclined, or horizontal, but inclined, self charging and 
discharging benches seem to be preferred. The carbo- 
coal is said to be dense, smokeless, and dustless, and 
grayish-black ; being relatively soft, but tough, it burns 
readily, and requires little draught ; high evaporation 
rates have been obtained, and it also makes a good 
house fuel ; bricks are made in several sizes. Carbocoa! 
has been manufactured from various sorts of coals. The 
total yield of tar of the process is large—30 gals. of 
water-free tar per short ton of coal; the tar contains a 
large percentage of light solvent oils, paraffins, benzol 
and toluol, tar acids and cresols, but very little carbolic 
acid and neither naphthalene nor anthracene. There is 
litle ammonia in the first distillation product; the second 
distillation of the briquettes yields more ammonia, 
bringing the ammonium sulphate up to 21 |b. per short 
ton of coal carbonised. The semi-carbocoa! represents 
about 72 per cent. of the coal charge, but contains nearly 
all the nitrogen, and is, therefore recommended for 
by-product gas producers. 
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Fie. 27. Derrarts or Scrott Cuxuck ror Rover Turninc OPERATION ON 8-IN. SHELLS. 
Noss or 8-In. SHELLs. 
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Fie. 29. Internat Bortna Gear as ATTACHED TO ORDINARY ENGINE LATHE. 
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Fies. 28, 28a AND 28b. CuRVE PLATE FOR ROUGHING THE 
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PLATE X. 
THE CUNARD NATIONAL SHELL FACTORY. 
(For Description, see Page 57.) 
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EDUCATION AND INDUSTRY. 


THe passing of the Education Bill through the 
House of Commons, with the probability that t before 
the month is out it will be approved by the House 
of Lords and placed on the Statute Book, is an 
event of far-reaching importance to industry. We 
have always contended for increased mentality 
in the factory, and at no time has this been more 
necessary than now, because of the increased rate 
of pay given practically to every class of worker. 
The only method of balancing accounts, from the 
labour as well as the national point of view, is to 
ensure a higher output for the week’s earnings, and 
this can be done by bringing increased intellectual 
power to bear not only on the design of products, 
but on the mechanical methods of manufacture. 
Increased production for a given remuneration to 
labour and capital, in order to ensure a lower selling 
price, is essential if we are to have a balance in 
manufactures for export. Without this reduction 
in selling price we shall not be able to extend our 
foreign markets, so that the whole industrial situa- 
tion demands an increased exercise of brain power. 

The Education Bill tends in this direction, but 
much must necessarily depend on the Education 
Department of the Government, and perhaps even 
more on a closer co-operation between industry and 
the educational authorities. It is not sufficiently 
recognised that brain power is the greatest asset the 
nation possesses and that every child born is 
endowed with a brain. This is an immense potcn- 
tiality from the productive point of view and in 
furthering the prosperity of the nation. But Icst 
we may be misunderstood, let us thus early empha- 
size the view that industry does not demand the 
exclusive cultivation of the intelligence of each 
child for materialistic ends. Indeed, we hope 
that even in the continuation classes, or the voca- 
tional classes provided for in the Bill, something 
higher will be attempted than that which is depend- 
ent on the mere desire or capacity to make money. 
It is not inconsistent with material wealth to foster 
the development of the mental faculty along broad, 
liberal lines. On the contrary, the association of 
culture in its higher sense will assist industry, 
because it leads not only to a higher conception of 


9! life, but to the creation of an ability to take more 
| out of life, thereby conducing to fuller attainment. 


Education in its broader sense should have as its 
main object the training of the mind towards the 
achievement of greater happiness, and this can only 
be got by developing the thinking faculty, so 
that a better perspective of life can be attained. 
Thereon rests the hope for greater amity between 
employer and worker and a higher realisation of 
the duties of citizenship. 

It may be idealistic, but it is nevertheless desir- 
able to aim at rendering all work a contribution to 
national prosperity, and in doing so to ensure that 

each contribution shall carry with it not only a 





higher remuneration, but a satisfaction in “some- 
thing attempted, something done.” Education 
has a duty towards industry, as well as being a 
most important factor in the broad culture of the 
individual. In the first place it is important that 
each individual shall be guided towards that trade 
or profession for which he is best suited and in 
following which he will realise the greatest pleasure. 
In the past the educational authorities have not 
concerned themselves in a systematic way or even 
indirectly, in guiding pupils towards the most 
desirable occupations. It would be well if the 
m of works were more closely in contact 
with the head masters in their district. Co- 
operation, especially in the continuation classes, 
between education and industry, would enable a 
boy who had a bent to be still further inclined to- 
wards that trade or profession for which he is best 
suited; further, there would be openings ready, 
when he had been prepared, for taking up the 
vocational work in association with his apprentice 
work. In most provincial communities this unity 
of action between teacher and factory is com- 
paratively simple, but in London the difficulties 
are great. We know from many teachers that a 
great number of London boys have the desire and 
the mental capacity to become engineers, but, owing 
to economic conditions—the high scale of rent, heavy 
taxation, the cost of living, and other reasons, 
engineering works have had to seek new sites in 
the country, and in the case of the sons of com- 
paratively poor men it is difficult, if not impossible, 
to find the money requisite to maintain their boys 
in the provincial areas to which engineering firms 
have migrated. Would it not be possible for 
scholarships, either those already existing, or new 
ones to be created, to be devoted to hel such 
boys so that they might have a chance recticies 
the ranks of engineering and other important 
industries, rather than be left to find blind alley 
appointments, or at best to overcrowd the great 
army of clerks in the metropolitan area. 

In the higher grades there is equal need for the 
co-operation of education and industry. The Bill 
undoubtedly opens a path with a great vista for 
the able youth, and it would be well if, here again, 
the number of scholarships could be increased, 
because assiduity and earnest exertion are more 
often associated with poverty than with wealth. 
There is a rich, but almost unworked vein of poten 
tial brain power in what are called the lower middle 
classes. National scholars in the past have tended 
to enter the Government service, but it would be a 
good thing if a large number of such scholarships 
were allocated to those whose future was to be 
spent among the great army of industry. In this 
we are sure the Government would have the co- 
operation of all enlightened employers of labour, 
and we are certain that i would enormously 
gain from the accession of highly trained youths, 
intent on making a place for themselves in the 
manufacturing world. No doubt much has been 
done already, and that is a great gain; but it 
only accentuates further the necessity for a well- 
organised scheme for the higher training of those 
of the humbler classes who have great promise. 

The services of the students in advanced technical 
schools could, even during their training, be very 
advantageously utilised in conducting the appren- 
tice classes. Their time, too, would be well spent 
in such work, in illustration of which we may quote 
the familiar saying that teachers by teaching learn 
themselves. Apart from this, we conceive some 
difficulty in obtaining masters with sufficient tech- 
nical knowledge, still more of obtaining men with 
sufficient practical experience able to transmit their 
knowledge and experience to the inquiring student. 
Unfortunately there has been a tendency in many 
works to advance to the rank of foreman, and even 
works manager, men who, however wide their prac- 
80 | tical , have suffered from their long 
association with the uncultured classes; and such 
men will fail to create in the class-room ‘that atmo- 
sphere which is essential, not only to the develop- 
ment of technical knowledge, but still more to the 
inculcation of those broad principles of conduct in 
life so desirable in the men who will ultimately 
become the officers of the industrial army. It were 
well. therefore. that as soon as possible after the 
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war, men should be assisted, either by way of 
scholarship or otherwise, to combine technical 
knowledge with practical experience, so that they 
may fill the breach now existent in the national staff 
of teachers. Many of the officers who have been 
through the severe ordeal of battle will, no doubt, 
come back with the broad outlook and intense sym- 
pathy which are good sources for the development 
of the right atmosphere ; and many of these in their 
lives during peace had acquired the requisite tech- 
nical qualifications to justify their promotion to 
scholarships and as teachers in works classes. No 
better reward, or more suitable outlook, could be 
conceived than their promotion as subalterns in this 
more highly trained industrial army. 

There is one more phase of the subject which is of 
vital consequence. We require not only a greater 
number of scholarships, but others of far greater 
value. The tendency in education, particularly in 
the past, is towards a general level. In earlier days 
this was inevitable, but as soon as there emerges 
from the common stock the lad of parts, the educa- 
tional authorities should concentrate a greater 
measure of attentionon such exceptions. This should 
continue through the successive years or stages of 
education, until it can be said that there is no brain 
in the land—irrespective of the origin, however 
humble, of the possessor—that has not been culti- 
vated to its full capacity. Consequently it is 
necessary that there should be more scholarships of 
considerable value, so that such men, without having 
anxiety as to material affairs, can conduct researches 
on any given subject to a final conclusion—as final 
as is possible in our present state of incomplete 
knowledge. 





CANADIAN STEEL, ENGINEERING AND 
SHIPBUILDING INDUSTRIES. 

THE progress, position and prospects of the steel 
group of trades in Canada are striking. Last year 
the Dominion—the Empire’s greatest food producer 
actually exported manufactures of a larger value 
than agricultural produce. And most of the manu- 
factured exports were in. the steel line. Yet it is 
less than twenty years since one of the greatest 
authorities declared that Canada’s iron and steel- 
making resources were poor, and the prospects not 
bright. It is more than a hundred years since 
iron-making was first started in the Dominion, but 
little success was met with until quite recently. 
None of the carly enterprises were profitable. 
Some of them were financially disastrous. One 
concern carried on twenty years without a dividend. 
Even after the Dominion Government began to pay 
bounties on iron and steel production, in 1884, 
little success was attained until the twentieth 
century set in. The Steel Company of Canada, 
Londonderry, Nova Scotia, for example, was formed 
in 1873, and built two large blast furnaces, several 
steel melters and a mill, and manufactured castings 
wheels, rails, rolls, and many special products, but 
eventually the concern had to be wound up. No 
further attempt on a large scale was made until the 
Dominion Iron and Steel Company was formed in 
1899. Thisenterprise began by smelting Newfound- 
land ore at Sydney, Cape Breton, and making 
pig-iron, steel, billets, rails, plates, &. Even this 
modern concern has hac a chequered career until 
quite recent years. But now there are several large 
and successful iron, steel, engineering, and even 
shipbuilding companies in Canada. 

As recently as 1910 Canada imported over 
1,000,000 tons of iron and steel, valued at 57,000,000 
dols., of which no less than 46,000,000 dols.’ worth 
was from the United States. At one time British 
products held almost a monopaly in the Canadian 
market; but when the stee: trade of the United 
States assumed large dimensions geographical 
considerations counted, and British trade lost 
ground. Now the Dominion is exporting on a large 
scale, as may be gathered from the fact that last 
year she sent out 56,000,000/. worth of ‘ cartridges 
and other explosives,’ 9,753,000/. of other “iron 
and steel and manufactures thereof,” 2,880,000/. of 
‘* automobiles and other carriages,” 270,000/, worth 
of electrical apparatus. There are now 700 factories 
in Canada producing munitions of war, and they 
employ over 750,000 men. There are over 200 steel 
furnaces and converters of various deseriptions, of 


which about 30 are electric furnaces of the very 
latest types. The largest of the Canadian firms is 
making pig-iron at the rate of 350,000 tons a year, 
steel ingots 600,000 tons, and finished products at 
the rate of 300,000 tons. The higher branches of 
engineering are making rapid headway. 

The Dominion Government has this year com- 
pleted arrangements with the Dominion Iron and 
Steel Company, of Sydney, for the erection of a 
steel plate rolling mill with an annual capacity of 
150,000 tons, to be devoted exclusively to ship- 
building requirements. It is expected that this will 
be in operation before the end of the year. At 
present plates are being obtained from the United 
States. The total shipbuilding capacity of Canada 
is now estimated at 250,000 tons a year. The 
Munitions Board had contracted for the building of 
37 steel steamers ranging from 3,500 tons to 8,800 
tons up to the end of last year. At least a dozen 
yards of modern design and considerable dimensions 
will be in operation by the end of this year, besides 
several smaller ones for the building of wooden 
vessels. At the present moment nearly 30 steamers 
are under construction, the largest, of over 8,000 
tons, at the yard of Vickers, Limited, at Montreal. 
A vessel of 8,800 tons deadweight has already been 
launched at Vancouver. This is the first of 8 which 
are being built to the order of the British Govern- 
ment. The Munitions Board has also placed 
contracts for 46 wooden vessels, aggregating 
128,000 tons, and 43 steel ships of an aggregate of 
211,000 tons, in addition to those ordered before 
the end of last year. Thus, after many ups and 
downs, the Canadian iron, steel and engineering 
group of industries seem firmly established. 

It has long been well known that the coal reserves 
of Canada are practically inexhaustible, and the 
mineral is of good class. About 15,000,000 tons of 
coal was mined last year. But owing to the big 
demand, coupled with shortage of mining labour, 
more than 20,000,000 tons was imported, chiefly 
from the United States. 

Iron ores are also now known to abound in 
practically every province, whilst the deposits in 
the neighbouring Colony of Newfoundland are both 
huge and rich. About four-fifths of the ore con- 
sumed in Canadian blast furnaces are from New- 
foundland. “But recent investigations by the 
Department of Mines indicates that Canada itself 
is exceedingly rich in iron ores. 








SOURCES OF POTASH. 

Tue problem of utilising the various natural 
sources of potash which do not yield their potash 
to simple, direct methods of treatment, is receiving 
earnest attention, especially in the United States. 
The movement owes its impetus to the war, of 
course, though with the development of modern 
high explosives the needs of potash for ammunition 
purposes have not grown in any noteworthy pro- 
portion. The days of black, potassium nitrate gun- 
powder are gone, and the amount of potassium 
chlorate wanted for primers, &c., does not represent 
more than a few per cent. of the total demand for 
potash. It is the general interference of the war 
with international commerce which has made the 
potash question acute. When the American Insti- 
tute of Mining Engineers and the American Electro- 
chemical Society discussed “Potash” in a joint 
meeting last January, Colonel Cushman stated, 
that the United States were, in 1914, using 300,000 
tons of potash. The demand for potash was then 
rapidly increasing, and it was estimated that the 
demand would have risen to 500,000 tons in 1917, 
even if there had been no war. Some 8,000 tons of 
potash were actually produced in the country in 
1916, scratched up from all sources, as Dr. Cushman 
expressed it; that figure was probably doubled in 
1917. These figures must not be taken as a measure 
for the activity in the field. A large number 
of works are investigating the potash problem on a 
technical scale. The recovery of potash from dust 
and fumes plays an important part in these investiga- 
tions, and even if, with the return of normal 
conditions, some of the potash recovery processes 
under trial should be abandoned as not profitable, 
industry as a whole can only profit from researches 





aiming at the suppression of waste and nuisances 





as well as at utilising new raw materials. We have 
repeatedly referred to the potash problem of late. 
But matters are advancing, and the statements 
made at the meeting mentioned, notably also by 
Dr. William H. Ross, of the Bureau of Soils, and 
other recent communications will help us to review 
the whole problem. It is to be understood that we 
shall only deal with the minor sources of potash. 

The most ancient method of producing potash, 
namely, by leaching the ashes of hard wood, no 
longer counts, except in remote forest districts, 
where this source of the alkali may still suffice for 
the local production of soap. The kelp industry, 
equally ancient possibly, is carried on at the Pacific 
Coast on more systematic lines than in Scotland 
and Ireland. Nine companies were engaged in this 
industry on the coast of California in 1917. One of 
the most important of these companies, the Hercules 
Powder Company, leaches the kelp without drying 
it, recovering the solvent acetone ; the other, the 
Diamond Match Company, first chars the kelp ; 
none of the other seven companies refine their 
potash by crystallisation, and practically they 
only produce fertilisers. The total potash pro- 
duction from kelp amounted to 1,556 tons in 1916 
and to less than 5,000 tons in 1917. With that 
figure, however, the limit seems almost to have 
been reached ; the kelp seaweeds grow slowly, they 
appear to be subject to diseases, the gathering of 
the tangs is difficult and possibly destructive, and 
though the Bureau of Soils is still experimenting, 
also with respect to extracting the iodine and 
bromine from the weeds, the kelp outlook is hardly 
considered promising. We pass over the recovery 
of potash from beetroot pulp and wool scourings 
which does not offer new problems. Quite modern 
for the United States—though long practised to 
a small extent in Hungary, Russia and other 
countries—but equally local as the kelp industry is 
the lixiviation of the brines of certain salt lakes in 
the West of the States. According to Mr. Kirby 
Thomas there are hundreds of these lakes, mostly 
small and shallow, in Nebraska; the sand blown 
into them forms a false bottom over the impervious 
bottom so that the salts accumulate. The Sevier 
Lake Company is said to have sold 16,000 tons of 
salt, containing about 62 per cent. of commercial 
potash, in 1916. It is feared, however, that most of 
the occurrences will be exhausted within five years 
and the refinement of the potash salt by erystallisa- 
tion is difficult. The native alum or alunite, an 
aluminium-potassium sulphate, of Utah and Colo- 
rado is another source which awaits development. 
The alunite works at Marysvale, Utah, where 
Mr. Chapelle is working, have twice had serious 
fires in the 24 years of their existence. The mineral, 
only coarsely crushed, is mixed and heated with 
fine coal up to 900 deg. C. and digested with water 
in steel tanks; the solution is passed through 
Oliver filters and evaporated to gain a K,SO, of 
92 per cent. ; the filter residue is an impure alumina 
which, it is interesting to mention, can be separated 
from its silica by flotation; at any rate the crude 
alumina is said to give a good refractory. 

The recovery of potash from certain new materials 
now under examination, such as the feldspathic 
rocks, offers far more difficult, though not really 
novel, problems. The technologist only wishes 
to control and to hasten processes which Nature 
conducts at a very slow rate in uncontrollable 
ways, and many of the new processes are merely 
developments of well-known analytical methods. 
Feldspathic rocks are insoluble, complex silicates 
of alumina, the alkalis and other bases. In their 
natural decay the alkali is washed out and lost, 
and the residue of clay (kaolinite, aluminium 
silicate) and quartz sand in an impure condition has 
a very low value. In his laboratory the chemist 
can easily open up a few grammes of powdered 
feldspath and isolate the constituents by the aid 
of boiling water, lime, alkalis or acids. To work 
with tons of raw material] is a very different matter, 
and the percentage of potash is generally far too 
small to justify the heavy expense of the operations, 
unless other products of some value can be obtained 
at the same time. It is little use to offer the residue 
as fertiliser ; only good fertilisers cover the expense 
of transport. There is a commercial chance when the 
treatment yields either a cement or a clay that can 
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be worked for alumina. This new industry is hence 
largely combined with the cement industry. 

Feldspars may broadly be classed as orthoclase 
or potassium feldspar KAISi,0,, albite or sodium 
feldspar NaAISi,O,, anorthite or calcium feldspar 
CaAl,(Si,O,)., and as paglioclase, mixtures or 
compounds of albite and anorthite in varied pro- 
portions; oligoclase, labradorite and andesine 
belong to the paglioclase feldspars. In the ortho- 
clase the potassium percentage may exceed 5 per 
cent. All these feldspars are minerals, however, 
which in the granite, gneiss, basalt and other rocks 
are combined with more quartz and with mica 
(magnesium silicates) and other minerals. The raw 
material for cement works will hardly contain more 
than 1 per cent. of potash. We will, however, 
first refer to the treatment of clays, the natural 
decay products of such rocks under special, hardly 
understood conditions, because those natural and 
artificial processes well illustrate the peculiar 
difficulties of the problems. 

In India and other tropical regions very large 
areas are covered by the red earth known as laterite, 
an aluminium silicate, red with iron oxide, which 
does not appear to have been formed in situ. 
The glacial clays of America and Scotland seem to 
be the residue of the mud produced by the friction 
between the ice and the rocks over which it moved ; 
they are also silicates of aluminium and iron, but 
rich in alkalis, probably because they were pro- 
tected against the action of the atmosphere, rain 
and carbon dioxide, and therefore not leached out. 
The loess of China resembles the glacial mud, but 
is far more complex in its composition and contains 
many bases. Bauxite, an impure aluminium 
hydrate, is regarded as a secondary decomposition 
product of lava, formed by the precipitation of 
primarily dissolved alumina; the bauxite of the 
Antrim coast seems to be of this origin, but bauxite 
vecurs under various, widely differing conditions. 
The alumina of the clay, even of bauxite, is now 
not directly utilisable. At the New York meeting 
we mentioned, Mr. A. H. Cowles spoke of many 
experiments he had made, in conjunction with 
Dr. A. Kayser, to furnace clay, mixed with salt and 
coal and exposed to the action of steam, in order 
to extract the alumina as sodium aluminate. 
Cowles emphasised that the mass must only be 
allowed to sinter in the furnace, not to fuse—to 
avoid volatilisation of alkali. In the ordinary 
treatment of bauxite this material is fused with 
soda to obtain sodium aluminate, which is lixiviated 
with water. In the process of K. J. Bayer—prac- 
tically the only successful wet process, introduced 
at Tentelewa, near Petrograd, about 1895—the 
lixiviatiém is made with diluted soda. The 
bauxite is mixed with a little calcined soda, and 
heated to incandescence for 4 hours; the cooled 
mass is treated with weak soda lye, but only 
for 5 minutes to 10 minutes, lest the soluble 
sodium aluminate turn into insoluble aluminium 
hydroxide while still in the mass. Into the boiling 
solution carbon dioxide is then introduced to 
precipitate the alumina, whilst iron and other 
impurities remain in solution ; the filtered alumina 
is finally dissolved in sulphuric acid and concen- 
trated in copper boilers to a white salt fit for trans- 
port in casks. The soda is recovered in this process ; 
but the prescribed conditions of the operations have 
to be closely observed, and the potash can hardly 
be separated from the recovered soda. Cowles 
recommended his process also for the recovery 
of potash. 

We must return, however, to the consideration 
of feldspars. They can be decomposed by water 
and various chemicals, acids, bases, salts, and by 
wet or dry heat. The most effective reagents 
appear to be lime and calcium chloride, Lime has 
the advantage that a residue of the composition of 
a cement is left. But very large bulks of lime 
are needed, and in the wet process which is carried 
out with milk of lime at high pressure (250 Ib. per 
square inch), the potash passes into the aqueous 
solution, from which it is difficult to recover, since 
there is practically no precipitant for potassium 
salts. Hence, so far, the wet lime process has only 
been applied to glauconite or greensand, a marine 
deposit of ferruginous ium silicates, ge 
free from sodium. According to H. W. Charlton, 





of the Kaolin Products Corporation, New York, 
very little water is used, the potash solution can 
therefore be concentrated, and the residue yields 
sand bricks, as in similar processes. Mr. E. G. 
Spilsbury, however, apparently referring to another 
plant, mentioned that he ground the glaucenite 
together with the lime sand covering it in New 
Jersey, and furnaced it, mixed with a little sulphur, 
at 725 deg. C.; as described, that would be a dry 
potash process, without by-products. In the older, 
not yet industrial processes of Cushman and 
Cogshall, the feldspar is either mixed with common 
salt, which is to replace the potash in the feldspar, 
or mixed with chloride of calcium and lime. In 
the latter case the mixed ground feldspar and lime 
travel on a belt on which calcium chloride solution 
trickles down ; each drop falling into the mixture 
balls up into a nodule of pea size ; these nodules are 
screened off and pass slowly through a rotary kiln ; 
the cold mass is leached with water. 

In the dry furnace processes the feldspar is kilned 
with limestone instead of free lime, at high tempera- 
tures, 1,200 deg. C. and more, The potash of the 
feldspar partly reacts with the silica of the bricks, 
which is undesirable ; some potash is lost by enter- 
ing into other compounds ; and part is volati- 
lised, and only this pare is recovered from the dust 
and fumes. It seems an odd way of extracting the 
potash, and yet at present it is regarded as more 
promising than others. It is on account of the 
volatility of potash salts that other methods avoid 
high temperatures. The Bureau of Soils has 
collected information from 104 American and nine 
Canadian cement mills as to their potash percentages. 
The raw mix contains from 0.2 per cent. to 1.16 per 
cent. of potash; by analysing the cement it is 
ascertained that about 2 Ib. (in the best cases 
2.4 Ib.) of potash per barrel of cement obtained are 
lost during kilning, escaping with the dust and 
fumes. Assuming that the total production of 
Portland cement in the United States is 90,000,000 
barrels per year, 87,000 lb. of potash would escape 
and might be recovered. The recovery is effected 
by electrical precipitation on the Cottrell system, i.e., 
by exposing a slow current of the flue gases to a 
high-tension discharge. More than a dozen big 
cement works are treating their flue dust by this 
system. Unfortunately the potash fumes and dust 
particles are very fine and most apt to escape with 
the gas currents which must be maintained. As 
good insulation is essential for high-tension dis- 
charges, the atmosphere in the “dust treaters ” 
is generally kept dry. To prevent the escape of 
the finest particles, however, sprayers are used in 
connection with Cottrell apparatus, while wet dust 
collectors are resorted to in several new works. 

Attempts are also made to increase the amount 
of potash volatilised. The most obvious way is by 
blending the raw material; when the feldspar is 
rich in potash, but is too low in iron for the Portland 
cement to be made, iron ore is added. On the 
other hand the Security and Lime Company mix 
1 per cent. of salt with the raw material, and have 
thereby nearly doubled the weight of volatilised 
potash without increasing the potash in the clinker, 
the soda replacing the potash in the clinker. 
The Riverside Portland Cement Company has 
successfully added fluorspar for the same purpose, 
with one curious undesirable result, however: the 
efficiency of the Cottrell precipitator went down 
badly, until water sprayers were introduced. So 
modified the fluorspar process is said to answer 
in the Ogden Cement Company, Utah. 

Not all the potash dust recovered is soluble or 
easily soluble in water. There, however, the wet 
lime process, digestion of the dust with lime in 
autoclaves under a pressure of 50 lb. or 100 lb. per 
square inch at about 700 deg. C., certainly has 
proved successful for rendering the potash soluble, 
though curiously in the Alpha Portland Company 
the autoclave treatment decreased the solubility, 
until the digestion was carried out under admission 
of air. Information on these features and on the 
efficiency of electrical precipitation will be found 
in the account of six months’ experiments given by 
B. F. Erdahl, of the Universal Portland Cement 
Company of Duluth, in the Journal of Industrial 


nerally | and Engineering Chemistry of May, 1918. 


We finally come to the recovery of potash 





from blast-furnace dust, a source to which Mr. 
Wysor, of the Bethlehem Steel Company, drew at- 
tention, in 1916; his remarkably thorough research 
has done a great deal to stimulate these important 
investigations.* Mr. Wysor’s ores and coke, how- 
ever, were, it would appear, richer in potash than 
average raw materials are. In Scotland, where 
coal (not coke) is the usual fuel, Messrs. R. A. Berry 
and D. N. McArthur found the aspect less favour- 
able ; they communicated interesting figures on the 
amounts of dust collected in various blast-furnace 
plants and the potash in them in a paper which they 
presented to the Glasgow section of the Society 
of Chemical Industry in October, 1917; we com- 
mented on this communication in our issue of 
February 22 last. Statistics which the Bureau of 
Mines and Bureau of Soils are now compiling 
indicate that only 5 per cent. of the potash vapours 
escaping from the blast furnaces are actually found 
in the dust of the stoves and boilers. In the blast 
furnace, moreover, the charges can hardly be 
blended in such a way as to increase the potash per- 
centage, as is possible in cement mills. Yet even 
this source deserves attention though chiefly 
perhaps because waste and nuisance go together 
in this as in many other instances. With potash 
prices at ten times the pre-war height much is 
feasible that peace conditions will rule out. But 
improvements in working conditions at any rate 
ought to survive the war, and they will do so. 





THE BRITISH ASSOCIATION. 
(Concluded from page 44.) 
CoLLom CHEMISTRY IN ITs INDUSTRIAL 
APPLICATIONS. 

Tis committee (chairman, Professor F. G. 
Donnan, of University College, London ; secretary, 
Professor W. ©. McC. Lewis, of the Muspratt 
Laboratory, Liverpool), which was formed with 
the object of compiling information regarding the 
advances made in capillary and colloidal chemistry 
with special reference to industrial processes, had 
to take a broad view of the term “colloids.” To 
illustrate its scope we may perhaps quote a few 
words—not verbatim—from the lectures on “The 
World of Neglected Dimensions ” which Professor 
Wolfgang Ostwald, of Leipzig, delivered by invita- 
tion of the American Universities over there just 
before the war: ‘“‘The clothes you wear are animal 
or plant gels dyed with other gels, colloidal in type, 
by processes of colloidal chemistry ; the leather of 
your shoes is an animal gel closely relationed to 
gelatin, tanned with colloids; the wood of your 
chair is colloidal cellulose, the parts of the chair 
are held together by glue, a colloid in solid solution ; 
the paper on which you write is colloidal, the body 
has been given with water glass, &c., the ink, 
rubber, &c., are all colloidal; the most common 
materials we work with are colloidal, and the details 
of technical procedure need be rewritten in the 
terms of colloidal chemistry.” One need not go so 
far as to connect the setting of cements, the strength 
of metals, and the very nature of oils—not only of 
emulsions—with colloidal phenomena, as some 
enthusiasts do; but there certainly is a wealth of 
work to be done in this field. The classification of 
the subject, the report points out, may be as to 
properties and phenomena such as viscosity, 
coagulation, adsorption, &c., or as to technical 
processes, dyeing, tanning, &. The committee has 
adopted both these methods, though it involves 
some overlapping, and this seems justified in view 
of the different theoretical standpoints from which 
the colloid problems are regarded. Whilst the 
school of Willard Gibbs treats the adsorption 
phenomena, especially of liquids, as capillary, other 
investigators explain the formation of films, 
especially of gases, on solid surfaces by the concept 
of unsaturated valencies. This first report of 
85 pages deals only with one scientific factor, 
viscosity ; as to the rest the classification is technical, 
there being reports on tanning, dyeing, rubber, &c. 





* We noticed this research on page 108 of our issue 
of February 2, 1917, and would refer our readers to 
notes and paragraphs in our issues of December 15, 1916, 
page 593; March 9, 1917, page 236; and February 22, 
1918, pages 204 and 209, as to potash recovery from 
rocks and furnace dust. 
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Each section is the independent compilation of one 
author, and bibliographies form a predominant 
feature of most of them. The object of the report 
is to collect material; the time for summaries has 
not come yet. We will briefly comment on the 
different sections. 

In the section on the “ Viscosity of Colloids,” 
Mr. Emil Hatschek, of the Sir John Cass Technical 
Institute, London, reviews the literature on the 
subject since its general discussion by the Faraday 
Society in 1913,* when an excellent survey of the 
problem was presented. _Smoluchowski later de- 
monstrated that the electric charges on suspended 
particles contributed to the viscosity ; the Einstein 
formula was modified by Hatschek, who proved 
that the viscosity was a function of the rate of 
shear and not, as is tacitly assumed in measure- 
ments with the capillary viscosimeter, independent 
of shear; and viscosimeters are being improved. 

viscosity measurements are important, 
however, as affording the most delicate means of 
tracing slight changes in colloidal solutions, the 
nature of the change, Mr. Hatschek concludes, 
remains a matter for speculation or for empirical 
interpretation. 

The section on “The Colloid Chemistry of 
Tanning,” by Professor H. R. Procter, of Leeds, 
points out that the skin is constituted of collagen 
(probably a polymerised anhydride of gelatin) 
and is physically a network of fibres of colloidal 
jelly, themselves bundles of finer fibres, under 
an outer coat of epidermis ; in the dry raw hide 
the fibres harden to a horny mass, and the tanner has 
to treat the hide, by surface coating, fermentation or 
chemical changes, so as to leave the fibre flexible 
whilst no longer subject to putrefaction. This can 
be done in various ways which are not all covered 
by the same explanation. Roughly one may 
perhaps say that the hide, being softened and 
swollen in acid or alkali, has again to be dihydrated 
without making the fibres re-adhere to one another, 
and to be coated with impervious materials; this 
can be effected with the aid of alcohol, salts (of 
aluminium, chromium, iron), tannins, and fats ; but 
it is hardly advisable to generalise in this way, as 
Professor Procter’s able review shows. 

“The General Review and Bibliography of 
Dyeing,” by Mr. P. E. King, also of the University 
of Leeds, discusses the very varied and voluminous 
literature on the four theories, the mechanical or 
physical, the chemical, the colloid diffusion and 
adsorption theory, and the electric theory of dyeing. 
The latter two of these theories are more recent and 
supplementary to the two former, the first of which 
regards as an ion of the dye by the 
fibre, whilst the second believes in actual chemical 
combination between the two, or salt formation. 
That the dye is not merely adsorbed by the fibre 
‘seems clear after Justin Mueller’s observation that 
pure charcoal (free from organic nitrogen com- 
pounds) is a very poor adsorbent of dyes; on the 
other hand Georgievics showed that glass beads 
and kaolin take a dye like cotton or wool, whilst 
there are undoubtedly many cases of chemical 
combination. These controversies are by no means 
new, of course. Mr. King quotes a number of autho- 
rities sufficient almost to bewilder the reader, but 
he expects a development on the lines of the likewise 
fairly old theory of adsorption plus electrolytic 
dissociation and electric charges, as ore recently 
put forward by Pellet-Jolivet, who suggests a dis- 
sociation of the dye and of the water. 

In his review of the “Colloid Chemistry in the 
Fermentation Industries,” Professor Adrian J. 
Brown, of Bi contents himself with a 
bibliography, giving in some casés brief abstracts of 
the papers. The same plan is adopted by Dr. H. P. 
Stevens in the section on “ Rubber.” 

The long section on the “Colloid Chemistry of 
Starch, Gums, Hemicelluloses, Albumin, Casein, 
Gluten and Gelatin,” by Mr. H. B. Stocks, of 
Birkenhead, is more of the review _—— As 
to “Colloids in the Setting and ning of 
Cements,” by Dr. C. H. Desch, we would refer our 
readers to the recent discussion of the Setting of 
Cements by the Faraday Society.t The three 





* ENGINEERING, il 28, 1913, page 431. 
t Exaurezane,” January 18, page 71, and February 1, 
page 109; 1918. 





re sections, “ Nitro-Cellulose Explosives 
from the Standpoint of Colloidal Chemistry,” and 
“Celluloid ” by Mr. E. R. Chrystal, and “Colloidal 
and Capillary Phenomena in their Bearings on 
Physiology and Bio-Chemistry,” by Professor W. 
Ramsden, of the Bio-Chemical Laboratory, Liver- 
pool University, are short ; Professor Ramsden also 
confines himself to a bibliography. 


ENGINEERING PROBLEMS AND THE FUTURE 
PROSPERITY OF THE COUNTRY. 


The report of a Committee of Section G., 
Engineering, on “ Engineering Problems affecting 
the Future Prosperity of the Country ” (chairman, 
Dr. H. 8S. Hele-Shaw ; secretary, Professor G. W. 
Howe) is brief and commendable for its common 
sense. The committee was formed as a result of 
suggestions made by the chairman in his sectional 
address at Manchester, 1915, when the war was 
comparatively young. Sub-committees were formed 
on (1) scientific research in relation to engineering ; 
(2) patent laws ; (3) revision of catalogues especially 
in relation to the metric and decimal systems ; 
(4) labour problems, and reports, especially on 
(1) and (4), were prepared and circularised. As the 
same questions were meanwhile taken up by other 
bodies and committees, the committee does not at 

nt ask for re-appointment, though it considers 
that there will be important work for an independent 
body to review the operation of the various agencies 
and their recommendations at a future date. 
Further, as the Association has to limit printing as 
far as possible, the committee decided to deposit 
the draft reports and documents prepared in the 
offices of the British Association, where they may 
be inspected or copied. 


Science rx Seconpary ScHooLs. 


The lengthy report of the Committee on “ Science 
in Secondary Schools ” (chairman, Professor R. A. 
Gregory ; secretary, Dr. E. H. Tripp) is a very 
instructive compilation which will repay study, 
especially also in connection with the recent dis- 
cussion on the “‘ Teaching of Physics ” to which the 
Physical Society devoted 3 hours on June 14 last.* 
To the British Association the subject is one on which 
it has exerted formative influence since 1866. At 
that time it was strongly urged that the teacher 
should make the pupils of his class teach themselves, 
thinking the lecture out with them, taking up their 
suggestions, criticising and hunting them down, and 
starting them on a fresh scent, as Canon Wilson, 
of Rugby School, expressed it. The method—novel 
then for school practice—became later known as the 
analytical, heuristic or common-object method ; 
it proceeds from the concrete to the principle and 
places the students in the attitude of the discoverer, 
letting him find out things rather than telling him 
about them, by starting from a steam engine or an 
electric bell and working down to thermodynamic 
and electric principles, e.g. The other method, the 
synthetic, begins with the elementary principles 
and builds up. Both methods have their advantages 
and pitfalls ; Wilson had already advocated a union 
of the two, and the differences are, perhaps, not so 
great in practice as in theory. But most people 
will probably agree with Sir Oliver Lodge, from 
whose opening of the Physical Society’s discussion 
we have partly quoted, that the systematic course 
beginning with principles is preferable for science 
teaching at school. Professor H. E. Armstrong, 
who has been a member of several of these British 
Association Committees, and who introduced the 
heuristic method for the teaching of chemistry in 
schools and contributes ‘‘ Suggestions for a Course 
of Practical Food Studies ” to this report, himself 
doubts whether strictly heuristic methods are 


practicable with large classes. 
The re reviews the | vee of science teaching 
in seco schools of different types. There are 


first the State-aided schools, including the old- 
established grammar schools, as well as municipal 
and county schools under the Board of Education 
or local education authorities. The boys’ school of 
these classes number 620; they are all represented 
on the Incorporated Association of Headmasters, 
the Conference of which further comprises repre- 
sentatives from 120 schools, admitted on the con- 


* See Ewanrexame, July 12, page 31. — 








dition that the school’has‘at least 100 boys, and that 
about 10 per cent. of its pupils are resident under- 
graduates at Oxford or Cambridge, direct from the 
school—a qualification the wisdom of which may not 
be apparent to the general public. The cognate 
Association of Headmistresses represents 415 public 
secondary schools for girls, of which 330 are State- 
aided. The report shows which nay abe: eae 
are taught to is at different ages, 11 to 
or 18 years, Lor y-Dordbar the values of individual 
practical work, laboratory demonstrations and 
lectures, rightly emphasising the human aspects of 
science. There follow sections on the supply of 
teachers and their salaries, on academic qualifica- 
tions of headmasters, and on inspection and 
examinations, for testing both schools and in- 
dividuals. Special attention is directed to the 
knotty question, whether examination papers should 
be set by the teachers or by official examiners and 
visiting authorities. The report further contains 
detailed schemes for typical science courses, drawn 
up by Mr. Archer Vassall, of Harrow ; Mr. F. W. 
Sanderson, Headmaster of Oundle ‘School; Pro- 
fessor Percy Nunn, of London University ; Mr. W. 
Aldridge, Headmaster of Shepton Mallet Grammar 
School; and, further, by Misses I. M. Drummond 
and R. Stern, and by Miss Lilian Clarke for girls’ 
schools. . 

The remark, made by Prcfessor Lees in con- 
cluding the discussion by the Physical Society, 
will meet with general approval. Science should 
be taught at secondary schools for its own sake, 
and not in preparation for the university studies, 
We may perhaps add a few remarks on some 
points which were hardly touched upon in this 
report and in the discussion by the Physical Society. 
The great actual and increasing difficulty is to find 
the efficient teacher. The teaching profession is not 
inferior to others. But the usual qualifications, 
academic studies and degrees, are no guarantee for 
@ capacity of imparting knowledge, and with the 
analytical method in particular everything depends 
upon the individual fitness of the man in charge of 
a class, whilst even a moderately-gifted teacher 
may attain fair results, if he follow a good schedule, 
and his pupils be provided with suitable text books. 
Further, the teacher should adapt his instruction 
to the average standard of his class, and not con- 
centrate his attention upon'a few promising pupils 
who, by securing high marks and scholarships, will 
enhance the reputation of the school. Examina- 
tions, scholarships and marks are too much tied up 
with red tape and encourage cramming. The 
examiner will easily be able to decide whether or 
not a pupil should pass ; to make him marks 
80 as to settle, whether A is by a whole or a fraction 
of a per cent. superior to B, is both absurd and 
unfair. If in revising the status of State-aided 
schools, scholarships were abolished or levelled and 
reserved for the benefit of the indigent, much of the 
examination nuisance and many of the difficulties 
of the teacher would vanish to the benefit of fairness 
and general efficiency. We do not speak of grants 
for research made to students who have proved 
their capability ; that is an altogether different 
matter. The State has to give every child its 
educational chance ; the rest must be left to the 
individual. 





NOTES. 
Tue THomson-JouLe Errxct. 

In 1853 William Thomson and Joule described 
in the Royal Society experiments on the cooling 
which a gas undergoes when expanding adiabatically 
without doing external work. In this and in 
subsequent measurements of the Thomson-Joule 
effect the pressure and temperature ranges were 
small, and the air expanded through a reducing 
valve, the low-pressure side of which communicated 
with the atmosphere. The dependence of the effect 
on pressure and temperature was not determined, 
therefore. Experiments at pressures up to 150 
atmospheres and temperatures ranging from — 55 
Saemnte + 0 tha, 5 we begun hn Tee 
High School of Munich some years ago by E. Vogel 
and continued by F. Noell, who describes them 
in the Zei ift des Vereines Deutscher Ingenieure 
of February 2 and 9, 1918. The apparatus, 


supplied by C. von Linde, comprises two Whitehead 
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compressors and is so arranged that the air circulates 
in a closed cycle ; the reduction valve consisting of 
@ plug of compressed asbestos is placed in a thermo- 
stat, and the air is, in the different experiments, 
heated electrically or cooled by flowing through coils 
of steel which are arranged on the counterflow prin- 
ciple and placed in baths of liquefied ammonia, 
carbon dioxide, &c. The heated or cooled air is com- 
pressed and passed through the valve so that a steady 
pressure fall or difference, mostly of 6 atmospheres 
(sometimes of 8 or 10) is maintained ; when steady 
conditions are attained, which may take an hour 
or longer, the experiments proper begin, readings 
being taken at intervals of 5 minutes. The absolute 
pressures are measured by hydraulic gauges, the 
pressure differences A p by differential meroury 
gauges, the temperatures ¢ by Beckmann thermo- 
meters (within 0-01 deg. C.), and the temperature 
differences A ¢ by platinum resistance thermo- 
meters; the platinum coils were placed in glass 
tubes as contact with the hot air affected their 
resistance permanently. Determinations were 
conducted at — 55-4 deg., — 34 deg., — 0-6 deg., 
+ 49-2 deg., 99-3 deg., 149-7 deg., 199-3 deg., 
249-9 deg. C. at pressures up to 150 atmospheres, 
about a dozen experiments being made in each case. 
The actual 4 p was generally 6 atmospheres, as 
mentioned, the At was about 2 deg., when experi- 
menting at the low temperatures, diminishing 
finally to 0-1 deg. at the highest temperatures used. 
The cooling effect A, i.c., the quotient At/ A p, 
expressed for a pressure change of 1 atmosphere, 
decreased from nearly 0-5 deg. C. at low pressures 
and temperatures to about 0-1 at high pressures 
and temperatures, the diminution of the cooling 
effect being linear at all temperatures. This dimi- 
nution was expected, but had not so far been mea- 
sured. Thus, when the At / Ap = 4 are plotted 
as ordinates against the pressures as abscisse all 
the curves are straight lines converging apparently 
to a point far out on the high pressure side of the 
abscissa, but with a small ordinate of less than 
0-1 deg. C.—that is, it looks so, as far as the 
experiments go. What would take place at 
extremely high pressures is not known yet, of 
course. When the At/ Ap are plotted against 
rising temperature, converging curves are also 
obtained, but they deviate from straight lines, in 
the high pressure-low temperature region especially. 
If extrapolation of the empirical formula of Noell 
be permitted, however, the so-called inversion curve 
can be determined. There should be for every 
temperature a certain pressure for which the cooling 
effect A becomes zero; if the pressure be further 
raised, the cooling should change into heating, and 
there should be an inversion ; hence as the respective 
points depend upon both temperature and pressure, 
it is more correct, however, to speak of an inversion 
curve than of an inversion point. Noell’s inversion 
curve now approaches the curve which the equation 
of state of Van der Waals would give, better cer- 
tainly than the Dieterici equation ; but there is no 
real coincidence, nor was that to be expected. It is 
further interesting that the specific heat Cp of air, 
deduced back from Noell’s experiments, agrees well 
with the specific heat as determined by Holborn 
and Jakob, especially for 60 deg. C. 


Aorton or Iron OxmpE on Srzica BRIcKs. 


Assuming that the pouring temperature of steel is 
about 1,650 deg. C., and that the best silica bricks 
have a melting point of 1,750 deg. C.—which is 
probably too high a figure—it will be understood 
that slight excesses of temperature in the steel 
furnace may do serious damage to the arches 
which are built up of silica bricks for want of any 
better material. Apart from the direct action of 
the heat, the local effects of the flames, the gases 
and particularly the dust and liquid metal from 
the charge and the bath, are the chief factors 
which endanger and modify the bricks. In a 
recent communication to the Paris Académie des 
Sciences distinguishes four zones in the 
bricks which have done service for some time. Pro- 
ceeding from the hearth upward he designates these 
zones by the letters A, B, C, D, D being the unaltered 
portion of the bricks highest above the bath. The 
same number of the Comptes Rendus, of May 13, 
1918 (pages 764 to 769) also contains a paper by 


E. Le Chatelier ‘and B."Bogitch, dealing particularly 
with”the effect”of the iron%and its oxides "on™ the 
bricks. Le Chatelier statés*that his conclusions 
agree absolutely with those of Rengade ; to us there 
appear to be differences sufficiently striking to 
question at any rate the “ absolutely.’’ The zones 
of Le Chatelier are: A, a gray zone in which the 
original silica of the brick has more or less undergone 
fusion and been turned into tridymite and cristo- 
balite; a black-brown zone B, of large crystals 
of tridymite in a blackish-ferruginous medium ; 
a zone C, in which whitish spots, fragments of 
the original brick particles, can be distinguished 
which have not quite recrystallised into tridymite 
or still show a nucleus of cristobalite. Tridymite 
and cristobalite, we may add, are modifications of 
amorphous quartz, to which different authorities 
assign different temperatures of transformation. 
Rengade, Le Chatelier proceeds, also speaks of 
regions of light yellow in the dark brown zone C, 
which Le Chatelier would distinguish as a separate 
fourth zone; but Rengade does not make mention 
of any yellow patches, nor does he refer to sulphates 
of which Le Chatelier finds, ¢.g., 10°5 per cent. in the 
original brick, and 29-5 per cent. in zone C. They 
both state that much more iron oxide (4 per cent. 
or 6 per cent. according to Le Chatelier, up to 
19-5 per cent. according to Rengade) is found in 
zones B and A than the 1 per cent. of the original 
brick. We will follow Le Chatelier in our further 
remarks. The grey zones directly exposed to the 
flames and to the ferruginous dust are less rich in 
basic oxides than the zones higher up, and in the 
brown or yellow portions lime accumulates, especially 
with relatively rapid fusion. The iron oxide ascends 
in the capillaries of the bricks; when a new brick 
free of iron is placed upon another rich in iron, the 
iron will after heating for an hour to 1,600 deg. C. 
have travelled upward into the new brick to a height 
of 5 mm., especially in a reducing atmosphere. 
When a pill of compressed iron oxide is placed on 
the top of a silica brick, which is heated to 1,200 
deg. C., a hole is formed of the dimension of the pill, 
and ferrous silicate diffuses into the brick; in an 
oxidising atmosphere the pill remains intact even at 
1,400 deg. C. That the basic oxides diffuse, is due 
to the fact that the brick, where directly exposed 
to the flames, contracts, loses its porosity and 
squeezes the ferrous slag out, forcing it into the 
colder portions. This shri may lead to the 
formation either of semi-fused patches, which fall 
off, or yeaa 9714, Brae stalactites. Metallic iron, 
sprayed on to the bricks in drops or placed on them, 
gives rise to the formation of holes, protoxide and 
an easily-fusible slag being formed. As regards the 
enrichment of lime in certain zones Rengade says 
that the lime silicate fuses and rises in the capil- 
laries, whilst Le Chatelier maintains that it is the 
ferrous silicate which sweeps the silico-aluminate 
of lime out, so that most lime is found there where 
the iron stopped in its rise. This he demonstrated 
by placing a new brick on a cushion of iron oxide 
at 1,600 deg. C. As a brick containing 5 per cent. 
of lime may have its melting-point lowered by 
100 deg. C., this migration of the lime in the bricks 
is of great importance for the durability of the arch, 
and for this reason chiefly local excessive heating of 
ferruginous silica bricks is so injurious. 





PAYMENTS TO AND ON BeHatr or “ Enemies” mx 
Respect or Patents, Desions anp TrapE Marxs,— 
The Board of Trade give notice that they have revoked 
the general licences of December 7, 1915, and Septem- 
ber 5, 1917, under which, subject to certain conditions, 
the payment was permitted of fees, &c., due in enemy 
countries in t of the grant, registration or renewal 
of patents, designs and trade marks, and also the pay- 
ment in His Majesty’s Dominions and Allied Territory 
on behalf of enemies of similar fees, &c., in respect of 
such industrial property. All such payments are conse- 
quently prohibited in future. 





Procress or Epvucation.—Education is adapting 
itself rapidly to the altered conditions which have arisen 
through the war. At the East London College 
(University of London) special courses are provided 
for those wishing to enter the Air Service or to stud: 
aeronautics. In conjunction with the London Hospital 
a preliminary medical course has been arranged 
should help to meet the demand for medical men, while 
for women of receiving a university training in 
arts or science or for chemical industries additional 
— are offered by the institution of a residential 

ostel. 
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Mathematics for Engineers. Part I. Including Elementary 
and Higher Algebra, Mensuration and , and Plane 

. By W. N. Ross, B.8c.Eng., London: 
and Limited. 1918. [Price 8e. 6d. net.} 

A Tezxt-book for Students in Technical and Trade Schoola, 
Evening Classes, and for Engineers, Artizans, Draughte- 
men, Architects, , Surveyors, 2c. By Epwanrp 
L. Barzs and Freperico CHARLEsSworTH. Second 
ised. London: B.T. Batsford, Limited. 


In the ‘ace to the former of these works, the 
author states that he has attempted to luce a 
treatise “‘so thorough and complete that it shall 
embrace all the mathematical work needed by 
engineers in their practice and by students in all 
branches of engineering science.” Such an ency- 
clopadic scheme strikes us as a little too ambitious, 
and as liable to fail by taking too small an estimate 
of an engineer’s requirements. In recent years 
pro have been made to improve the scheme 
of mathematical training, but curtailment or 
reduction of analytical power was not contemplated. 
Subjects once considered recondite and only to be 
approached after a long preparatory course have 
been attacked, and successfully attacked, at an 
earlier stage, infusing greater interest into the 
curriculum, but the necessity for wider scope and 
additional requirements has been extended rather 
than diminished. The civil engineer of the past 
generation may have been adequately equipped for 
his work, though his mathematical attainments 
were slender. As mechanical engineering acquired 
increased importance, the assistance that mathe- 
matical training could render naturally widened. 
Modern high-speed machinery has given rise to 
many interesting problems, and given opportunity 
for further mathematical application. A new 
type of engineer has been created by the develop- 
ment of electric . As improved shipbuilding 
brought out new problems in construction in the 
last century, so the aeroplane has been equally 
productive in this. It is impossible to doubt 
that inevitable progress will demand from the 
student of the next generation more and better 
equipment than suffices now. We are sure the 
author would not wish to minimise the amount that 
will be required from the engineer of the future. 
The so-called “ practical mathematics”—an un- 
fortunate term—is responsible in a great measure 
for the mistaken, or disproportionate, view that 
sometimes prevails, and a plea for a wider outlook 
than is indicated by the contents of some recently 
published works becomes occasionally unavoidable. 

Mr. Rose contemplates a further weighty con- 
tribution to the present treatise, so that it would 
be premature to decide on the amount of equipment 
that he thinks necessary or desirable. But the 
emphasis put upon arithmetical processes, or on the 
solution of simple equations and much other 
elementary matter, seems out of place. Such 
ordinary operations appeal with no more special 
urgency to engineers, than to clergymen or stock- 
brokers. The space devoted to these e 
seems unwarranted here, such preparatory work 
belongs to elementary education generally. With 
the chapter on mensuration the technical work may 
be said to begin and the treatment here a very 
thorough and satisfactory, the selection of examples 
supplying a very necessary link with pa gp 
work generally. The introduction of a table 
land measures based on the chain and link is to 
be commended. It marks a great improvement 
on the old abomination of rods and poles, that 
wearied the teachers and troubled the children of 
many generations in the past, and it is to be feared 
will in the future. The insistence on the use of 
the slide rule and of the planimeter is to be 
encouraged. 

The construction of graphs naturally claims much 
attention and the applications of the principle are 
both instructive and practical. It is unfortunate 
that the discussion is so scattered owing to the 





¥ | interpolation of chapters on various elementary 


subjects. ‘In the introd some appli- 
cations are made that the solution of 
quadratic equations and some maximum and 
minimum problems afford suggestive examples. 
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functions are reserved for a future chapter, in which 
is also. exhibited the construction of P V and tp 
diagrams. The solution of a class of problems by 
the application of similar processes recurs again, 
in the consideration of details connected with chart 
construction. Some of these are eminently ical, 
time-saving, devices, but seem rather far removed 
from mathematics in the ordinary acceptation of the 
term. 

To return to the more purely mathematical 
portions, we have a chapter on Algebra in which 
arithmetical and geometrical progression are touched 
upon, and again, as we think a little unfortunately, 
this section is separated from similar elementary 
work on permutations, the binomial theorem, &c., 
by half the book. Plane trigonometry is treated 
consecutively in one chapter, and gains by this 
unity of handling. The author favours the method 
of reckoning angles continuously from 0 deg. to 
360 deg., ignoring the sub-division into quadrants. 
In this arrangement we are quite sure he is right, 
it is the only way to avoid a frequent source of 
error, arising from having too many axes of reference. 
It is a matter more pressing on the navigator 
possibly than the engineer, but the former is so 
wedded to his notation, and so conservative in 
his habits, that innovation is out of the question. 
With the engineer and the land surveyor, more 
success may be anticipated. The introduction of 
@ few pages on hyperbolic functions is of doubtful 
advantage. At best such a sketch might furnish 
a reader with a process, that would enable him to 
follow the reasoning in a problem where such an 
artifice was applied; it would not give him that 
analytical power which would give him confidence 
in making an independent application of the 
functions. 

After this excursion into the domain of pure 
mathematics the author returns to practical matters, 
giving an excellent chapter on the planimeter, an 
instrument that has perhaps been too much 
neglected, but which modern improvements and 
more accurate workmanship have made reliable 
within recognised limits. Still severely practical, 
and therefore eminently useful, the author dis- 
cusses a series of examples, illustrating the method 
of calculating types of earthworks problems, such 
as occur in connection with railway cuttings, em- 
bankments, and excavation work. 

The author has brought together very much useful 
information, his explanations are usually clear and 
exact, and his diagrams well drawn. The examples 
appear to be judiciously chosen, are of an eminently 
practical character, and sufficiently numerous. 
The arrangement of the chapters, or the order of 
presentation of the material, as we have hinted, 
leaves something to be desired, but this is a matter 
of opinion, and doubtless some other plan would 
be found to be accompanied by some corresponding 
disadvantage. Not a small portion of the value of 
the book lies in the examples ; these are varied in 
character; many of them must be distinctly 
original and in those instances where the interest 
has led to an examination, we have found them 
accurately solved. 

2. The second book, which naturally covers much 
the same ground as the preceding, is the second 
edition of a work that originally appeared six years 
ago, and apparently has enjoyed a succés d’estime. 
It is satisfactory to know that the book has met 
with great favour in many technical schools, both at 
home and abroad. This is as it should be, for the 
authors carefully catered for the needs of working 
students. Amended by the friendly criticism of 
many teachers and of struggling self-taught pupils, 
a further life of usefulness lies before the present 
edition. The author, to whom we offer our respect- 
ful sympathy, has been deprived of the helpful 
collaboration of his colleague, Mr. Charlesworth, 
who died while the present edition Was in course of 
preparation. 

The authors have planned a complete course 
intended to cover two or three years’ instruction, 
and no previous kno on the part of the 
student is assumed. No doubt they have struggled, 
and we successfully, to remove all the difficul- 
ties out of the way of the reader. It is,{however, 
impossible to place oneself in the position of one 
who approaches a novel problem, without other 





assistance than the written description. That they 
are aware of the difficulties and the pitfalls that 
await the tyro is shown, perhaps, by the fact that 
about two-thirds of the book are devoted to arith- 
metic, elementary algebra and geometry, savouring 
the whole with some references to differentiation and 
integration, a sketch that may serve as an intro- 
duction to, and point the necessity for, more 
advanced text books. In the solution of algebraical 
problems, graphical construction is frequently 
applied, but it might not be out of place to suggest 
that a dangerous facility for plotting curves from 
their equations may reproduce some of the evils, 
which the introduction of graphs was intended to 
abolish. It is desirable that a student should plot 
envelopes as well as loci, but this task does not 
seem to receive much attention. 

Under geometry may be included mensuration, 
and the method of treatment appears excellent. 
The examples are generally suggestive and stimu- 
lating, and to find practical intelligent questions is 
not an easy task. Trigonometry has apparently 
suffered from not being introduced suff ciently early. 
When the authors were dealing with triangles and 
circles it would have been convenient to have 
explained trigonometrical functions, and the method 
of solution of triangles. Then perhaps we should 
have been spared the anomaly of banishing so 
elementary a proposition as the expression of the 
sine of the sum of two angles to an appendix. Later, 
a chapter is given on Elementary Vector geometry, 
which, like those referring to the differential and 
integral calculus, carries us but a little way forward. 





Tidal Lands ; A Study of Shore Problems. By At¥rrep E. 
Caney, M.Inst.C.E., and F. W. Ottver, F.R.S., Quain 
Professor of Botany in University College, London. 
London: Blackie and Son, Limited, 1918. [Price 
128. 6d. net.]} 


THE modification of coastal outline is continuous 
owing to the action of many and apparently 
capricious agencies, The forces of destruction are 
increasing, calling for alert watchfulness and the 
provision of special devices, which it is the province 
of the maritime engineer to supply. Erosion is the 
main agent of destruction; the tireless ocean 
moved by the energy of tidal action and of wind 
forces breaks down the natural defence of cliff 
and sea wall, carrying off piecemeal the compacted 
materials to raise the sea bottom, with increased 
opportunity for covering low-lying beaches. Whether 
wave action or current flow is the operative cause 
in promoting denudation and accretion is uncertain, 
and local conditions are equally an unknown factor 
in the general problems, but the fact remains that 
the shore frontage retrogresses in some places and 
advances in others by reason of the sand, shingle 
and mud that are deposited. Evidently there are 
two main divisions to be considered in these shore 
problems, the prevention of denudation and the 
utilisation of the scattered materials that are 
drifted to other localities. The protective measures 
consist in building up sea walls of masonry or timber, 
that will prevent the access of tide or wave to the 
erosable surface, in providing systems of groynes 
along the foreshore to prevent the travel of movable 
beaches, and in similar precautionary devices. 
These are often not so successful as could be wished 
because of the uncertain hazards and obstacles by 
which the path of the maritime engineer is plentifully 
bestrewn, but we are conscious that steps are being 
taken to counteract the work of destruction and 
are hopeful of the result. The conservative forces 
working silently and imperceptibly are equally 
unceasing, but as their action is spontaneous and 
inexpensive they attract less attention. The most 
kindly of these beneficial agencies is vegetation, 
whose work we are practically powerless to stor 
and, as a rule, too indifferent to assist. 

The ocean, carrying the spoil derived from cliff 
and rampart in racing over tide-washed lands, is 
com to yield some of its illgotten gains of sand, 
shingle and mud on the flats and marshes that are 
temporarily covered. The surface is gradually 
raised, fewer and fewer tides pass over it, the top- 
most layers become firm and stable and then 
vegetation has its chance, a slender one it may be, 
but in the long run effective. The wind and the 
water bring seed, and though the conditions for 
establishment are insecure, they constantly tend to 





improve. Many of the early seedlings fail to mature, 
nevertheless, the decaying material retards the rate 
of flow of water automatically, causing the current to 
drop more and more of its burden, thus forming a 
more promising habitat for the next season. More 
roots and rhizomes are the consequence, more 
obstruction to the ebb and flow of the water, all 
tending to reduce the mobility of terrain, to the 
accumulation of silt, to the raising of level, and to 
making the action of wind and tide of less effect. 

Since measures to limit the ocean’s destructive 
foree and to encourage the beneficent work of 
Nature are equally desirable, the co-operation of an 
engineer and a botanist in the study of shore 
problems is happy and desirable. The knowledge 
and experience of both can be turned to good 
account, as this work amply demonstrates. The 
result is a very interesting book, and being written 
in a popular style, should arrest the attention of an 
island people generally, for it raises, if it does not 
solve, many problems in which we are all intimately 
concerned, but which too often escape notice by 
reason of the uniform operation of familiar causes. 
The dashing of the waves on the marine promenade 
fails to remind us of the serious depletion those 
same waves are working elsewhere, night and day, 
the music of the rolling shingle does not impress us 
with the value of a belt of protecting medium 
whereby our seaboard is fendered, or convince us 
of the criminal folly involved in its neglect. 

Mr. Carey tells us something of the tides, their 
causes, and the methods by which their fluctuations 
are predicted. Herein he appears to be guilty of 
one or two slips. We cannot admit his assertion that 
as a rule tides are low in April and May (page 134). 
In these months the moon’s parallax is as likely 
to be at a maximum at times of Full and Change 
as in any other month, owing to the rapid revolution 
of the line of apsides. Again, in April, full and new 
moons would occur when the moon is near the 
equator, and such conjunctions are favourable 
to high tides. Scant justice is done to Mr. Edward 
Roberts in intimating that the National Physical 
Laboratory designed the India Office tide predicting 
machine. Mr. Roberts computed, or predicted, 
the Indian tides from this machine many years 
before the National Physical Laboratory was in 
existence. But the volume under notice has more 
to do with the mechanical effect of the tides 
than with their origin, and the few details that 
are given concerning the method of prediction 
may be regarded as unessential. 

Mr. Carey is a safer guide in the work of actual 
construction, though unfortunately the adoption 
of plans and their complete execution cannot be 
guaranteed to produce a result with absolute 
certainty. The history of coastal defence contains 
many examples in which unforeseen agencies have 
baffled experience and defeated well-matured 
schemes. Nowhere is the study of failure and the 
contributing causes more necessary and instructive, 
and the authors quote many examples for our 
warning and guidance. Operations are, and must 
be, tentative, for the forces against which the 
engineer works are as obscure in their origin as they 
are complicated in their effects. It is not too much 
to say that in no branch of engineering practice 
does similar uncertainty exist, or so many an- 
tagonistic forces tend to counteract schemes founded 
apparently on trustworthy data. Each scheme 
has to be considered on its own peculiarities, 
difficulties and advantages. If a new problem 
bears some resemblance to one that has been success- 
fully followed, it will generally be found that some 
unexpected combination requires a quite different 
solution. To attempt generalisations is to court 
a misleading myth, and classification is to be 
shunned as of doubtful utility. 

The plan hitherto pursued in coastal preservation 
may be described as one of trial and error. The 
trials perhaps now involve less risk, and the errors 
are becoming fewer in nifmber, but many schemes 
have proved not only expensive but have entailed 
evil consequences on posterity. The simplest and 
most familiar form of defence is the construction of 
a system of groynes. The plan has been longest 
practised, but experience has not brought uniformity, 
and every variation of design is to be encountered 
round our coasts. The test of good design in 
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groynage is equality of accumulation of littoral 
drift to windward and leeward of structure. It isa 
test that is easily applied but generally with dis- 
appointing results. The author instances the three 
towns of Dover, Brighton and Hastings as demon- 
strating a vicious circle of original bad planning, 
which has wrought much destruction of the coast 
line. The towns have gradually grown up to an 
arbitrary sea contour, and there is nothing for it 
but to maintain that artificial frontage. It must not 
be supposed, however, that the author indulges 
only in criticism. Two chapters on plans for 
Land Reclamation and on Erosion and Accretion 
are replete with practical hints, that will contribute 
to judicious and well-devised construction. 

Professor Oliver’s contribution has something of 
the charm of a fairy tale. His object is to show 
how the constructive works of the engineer may be 
usefully supplemented, and even replaced, by 
making use of vegetation to reduce the mobility 
of terrain, and by accreting matter build up a soil 
that shall give economic value to the shifting waste 
of sand. A brushwood fence planted in a sand- 
laden windway will raise a pile of sand to its own 
height, but no higher: on the other hand, a living 
plant, which continually grows higher and higher, 
projecting beyond the sand heap it collects, will 
stop the passage of a sand dune of considerable 
proportions. The choice of a plant best calculated 
to meet the inhospitable conditions that drifting 
sands offer is of prime importance, and Professor 
Oliver shows how Psamma, among others, will 
accommodate its growth to the increasing level of 
accumulated sand by continually pushing up new 
leaves from freshly-formed rhizomes, the decaying 
parts tending to form the humus that will pave 
the way for other forms of vegetation. The pioneer 
plants, whatever they be, are only suited to their 
special habitat and inevitably give way as the 
changing conditions render the ground suitable for 
the entrance of other species, which after replacing 
the pioneers, are themselves superseded by yet 
others. The law of progressive development 
through definite phases is rigorously maintained. 
In France, on the ground that Psamma grass has 
stabilised and reclaimed from shifting sands, 
seedlings of the maritime pine have been planted, 
and from the forests thus created, pit props in 
enormous quantity have been produced, 600,000 
tons annually being sent to this country. In these 
days of compulsory substitutes, Psamma grass has 
been suggested and possibly used in the manu- 
facture of paper, in the place of esparto, and the 
proposal that our sand dunes should be utilised 
to produce an article of economic value should not 
be neglected. 

Shingle under wave impact forms an insecure 
foundation for vegetal growth, and it would seem 
a hopeless task to bind such incoherent material 
by vegetation sufficiently robust to defy the violence 
of the elements. Many species, however, find a 
satisfactory home among this littoral drift. But 
there is one plant, Sueda fruticosa, that is pre- 
eminently useful and is capable of itself of accom- 
plishing the task of stabilising the shingle beach. 
On dormant shingle specimens grow to a height of 
3 ft., with stems 2 in. in diameter. These can well 
take care of themselves, but on mobile shingle the 
young plant has a rough time, being often prostrated 
by the flowing drift. When overwhelmed, it does 
not die, new erect-growing branches rejuvenate 
by the elongation of lateral buds, so that for each 
branch laid low a sturdy thicket appears. By the 
second year, each buried branch becomes an 
independent plant capable of holding shingle, and 
this unlimited capacity of vegetative rejuvenation 
when capsized, gives the victory to the growing 
bush. The Sueda has other good qualities, but on 
these we must be silent. It is enough to say that 
the author considers a well-devised attempt at 
afforesting maritime shingle with the assistance of 
this grass would prove successful. 

Salt marsh and mud flat are equally amenable to 
vegetative treatment, but botanical regulation is 
necessary to encourage proper reclaimers and to 
guide exuberant growth. A Spartina that within 
the last few decades has made its appearance in 
the muddy flats adjacent to Southampton Water 
illustrates both these points. Its spread has been 





remarkable and it has acted beneficially as a 
reclaiming agent in consolidating the soil. But its 
marked increase in navigable waters may constitute 
a serious menace to traffic, and the recovery of a few 
square miles of marsh land would ill compensate for 
impaired facilities of navigation. The possibility 
of conflict between the interests of navigation on 
the one hand and those of land owners and sea 
frontagers on the other, raises the question of 
control and management of tidal lands in an acute 
form. The authors discuss the relative advantages 
of State control versus local authorities with modera- 
tion, and ample knowledge. They have a good 
word to say on behalf of the Level Commissioners, 
and a policy of strengthening their hands under 
the Board of Trade is considered. To constitute 
the Board of Trade the sole sea defence authority of 
the realm, without local guidance in specific 
instances, is attended with some danger. The 
case of Hallsands, a village near Start Point, is 
quoted, as illustrating the necessity of acting on 
local knowledge. Hallsands was efficiently pro- 
tected by sea walls and a wide beach till 1896, when 
Sir J. Jackson obtained permission from the Board 
of Trade to dredge sand and gravel for work in 
Devonport Dockyard. Some 650,000 tons were 
removed, with the result that the sea wall was 
undermined, the protecting coast line collapsed, and 
the village was ruined. The pithy comment is 
made, that under the specific authority of a Govern- 
ment Department, entrusted with the sole adminis- 
trative control of foreshores permission ‘ was 
granted to carry out operations, the effect of which 
was for practical purposes to destroy a coast line of 
immemorial stability.” 
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SprrzBeRGEN Coat.—The Norwegian Coalfields Com- 
pony, Spitzbergen, reports that the installations will be 
y this summer, so that regular working can be 
undertaken for the financial year 1918-19, with a 
substantial quantity ready for shipment during the 
summer, 1919. There have been great difficulties in 
connection with securing the necessary materials and 
tonnage, but these difficulties have now been overcome. 
The Board was authorised to increase the company’s 
capital by 1,000,000 kroner. 

TestiIne Screntiric GLassw arE—-The authorities of 
the National Physical Laboratory, after consultation 
with the Ministry of Munitions and the Department of 
Scientific and Industrial Research, and in conjunction 
with the British Chemical Ware Association and the 
British Laboratory Ware Association, have made 
arrangements for the testing at the Laboratory, on a 
much more comprehensive scale than hitherto, of 
scientific glassware, &c. The character of the tests 
which can be carried out, together with particulars 
of the fees charged, and instructions as to the conditions 
to be fulfilled when sending articles for testing, are given 
in circulars which can be obtained on —_— ation to the 
Director of the National Physical Laboratory, Ted- 
dington. 


Atomic Heats or TUNGSTEN AND CARBON AT 
INCANDESCENCE.—It has been deduced from the quantum 
theory that the atomic heat of a solid at constant volume 
should increase with rising temperature, but not exceed 
the a limit of 5.95 calories per gram-atom de ’ 
Several determinations have, however, given higher 
values even at the moderately-high temperatures of 
700 or 800 deg. C. Tungsten is one of these substances 
and was for this and other reasons chosen for exact de- 
terminations made at the Nela Research Laboratories 
by A. G. Worthing (Journal Franklin Institute, May, 
1918, es 707 to 708) with filaments mounted in 
pad bulbs. When a filament of mass m is 
uniformly heated to the temperature T by a current 4 
intensity I and volts V, the rate of the en supply 
equal to the sum of the rates of radiation and of Soning 
up energy in the filament, and this should ‘hold both for 
heating and cooling; hence IV = f(T) + C, md T/dt, 
where ¢ is the time and C p the ific heat at constant 
— re. Introducing the ce RK, the formula 

omes IV = F (R)+ Cp, m.dT.dR/dR. dt, assuming 
that during changes of tem tures both the T and the 
radiation rate are single-valued functions of R. In this 


-| case of tungsten, the values of the atomic heat deduced 


from observations during heating and cooling did not 
quite agree ; that seems to su oo that the assumption 
made as to R is not justified, a point further to be 
investigated. In the experiments I and V are determined 
as functions of ¢ for certain definite t ature chang 
with the aid of a pendulttm switch anda potentiometer. 
On the whole the tungsten experiments show a straight - 
line increase of the atomic heat with rising tem ture, 
but the values observed, 6.25 cal. at 1,200 deg. C 
absolute and 7.35 cal. at 2,400 deg. are considerably in 
of the supposed limit. For the experiments with 
earbon the same high accuracy is not claimed; the 
results obtained, 5.35 calories at 1,200 deg., and 6.05 
calories at 2,000 absolute, both at constant 
pressure, would, reduced to constant volume, fairly agree 
with the theore theoretical limit of 5.95 calories, and they are 
also in with the a for diamond 


agreement 
and for eae found by at ordinary tempera- 
ture, by Magnus at agnor ome temperatures. 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting of the Ph Society of London, 
held on June 28, 1918, at the Imperial College of Science, 
Professor ©. F.R.8., t, the chair, 
@ paper, entitled “‘A New Met’ of Alter- 
nating Currents and Electric Oscillations,” was read by 
Mr. I. Williams. The method consists of the application 
of the Crookes and Osborne Reynolds radiometers to the 


measurement of the R.M.8. values of electric currents. | increasing 


Two types of apparatus are described. In the first of 
these the heat generated by the of the current 
through a © resistance canses the deflection of « 
light mica vane attached to the extremity of a suspended 
beam. In the second t the deflection of a fine fibre 
is employed. Tables and curves are given connecti 
the indications of the instruments with the current 
with the d of evacuation. 

Mr. G. D. West said that in his paper “ On the Measure- 
ment of the Pressure of Light” by the deflection of a thin 
metallic strip he had called attention to certain dis- 
turbances due to action. He treated them at that 
time as sources of error, but had since been 
on their investigation. He could not go into his results 
then, but would just like to say that some of the effects 
shown by the author were not wholly explicable by the 
Crookes radiometer effect. He would also like to point 
out that Knudsen had studied the deflection of stri 


oo a close to an electric heater. There were i- 
ties of the useful application of some of these effects 
when they were properly understood. At present, 


however, there was considerable uncertainty in con- 
nection with some of them. 

Dr. Sumpner thought the instrument described by 
Mr. Williams was likely to prove a valuable one. Com- 

ratively little information was given Serna | the 
—_- so it was tenes to judge of their suitability 
or the currents emplo: in wireless telegraphic work, 
which were very much smaller than those mentioned. 
There was the er that if the resistance had to be 
made too high the instrument would alter the magnitude 
of the current it had to measure. 

Professor Howe said that one of the difficulties in 
measuring high-frequency oscillations was the effect of 
electrostatic forces between the heater and the thing 
heated, It appeared to him that this type of instrument 
was penny liable to this source of disturbance. 
An obvious way to overcome this was to put a dummy 
heater on the other side of the vane or fibre and put it 
in electrical connection with the heater. He thought 
that in its present form the instrument could not be 
we convenient in use. 

_ Dr. D, Owen said he was not certain that the difficulties 
inherent in the measurement of minute forces had all been 
surmounted, From Table I it would appear that they 
had, as in this case the deflections were stated to be 
accurately D sexe yoy x to @. 
however, followed in Table III, the deflections being all 
smaller than they should be, despite the fact that a 
platinum heater was used in this case, which would lead 
one to expect too high readings. He observed that the 
author connected the heater to earth, and gathered from 
this that electrostatic disturbances had ton noticed. 


This law was not, 


It was not easy to apply this method of elimination of | P* 


these effects in the case of high-frequency oscillations. 

Dr. W. Eccles said that some years ago he had built 
@ little apparatus which would detect a microampere. 
The heater was a short glass fibre platinised. It was 
mounted about 2 mm. below the extremity of a light 
horizontal fibre of quartz, which constituted the beam 
of a delicate microbalance. The effect was best at 
atmospheric pressure, and he had always attributed it to 
convection currents ; but it seemed that there might be 
many other factors entering into it. The heater was of 
about 1,000 ohms, so that the value of the watts per 
microampere consumed was 1071. He also made 
another type, in which a light vane was mounted at the 
end of the beam. This was several times as sensitive 
as the first. He had described these in one of his papers 
at the time. 

Professor Lees asked how the pressure was maintained 
sufficiently steady, as the sensitivity appeared to vary 
considerably with the pressure. 

Mr. Williams, in y, said he had had no difficulty 
with pressure. The of sensitivity with pressure 
was small near the top of the curve, at which he usual! 
wor! question did not, of course, arise at all 
when emplo: the Null method. He had not seen 
any of *s work when he started these experi- 
ments, and originally intended to use the instrument as 
@ manometer, as it was suitable for measuring very small 
changes of pressure due to leakage or transpiration 
onan substances. He subsequently found, however, 
that Knudsen’s work already covered this ground. With 
regard to Dr. Sumpner’s remarks on the magnitude of 
the current, it had to be borne in mind that the instru- 
ment described was an experimental one, and could be 
very much improved by reducing the inertia of the 
suspended system an ing a much finer i 
With regard to the square law, the graph in the paper 
applied to the first type of instrument only ; pte ae 4 
applied to observations made with 


r. Owen's remarks 
ype. As regards electrostatic disturbances 
he thought at first he detected effects of this kind, 
but found they were a tek the proximity of 
radium. He had subsequently f them to be mostly 
due to other causes. 


Professor E. Hi. Barton, FR and Miss 3 


The apparatus shown consisted of a of pendulums, 
Fa ener eee oe ner 
sagging string, the direction of which was transverse to 
the direction of oscillation of the pendulums, The two 





segging stri were connected by a light wooden rod 
att ointe from which the bobs were suspended. Each 
bob consisted of a metal funnel, from the apex of which 
a fine stream of sand fell during an experiment. A 
horizontal board could be moved slowly on rails just 
below the oscillating bobs, and the fine sand falling on 
this gave curves showing their motion. When one bob 
is set in oscillation the other being eee | at rest the 
latter, as is well known, starts to vibrate with gradually 
amplitude until the first bob has been brought 

toa standstill, when the process is reversed. From an 
examination of the equations of motion it is found that 
the amount of in the transverse strings governs the 
degree of “ cou! ” of the oscillators, and by varying 
this and also the relative mass and periods of t ages - 
lums, curves can be obtained illustrating all the 
phenomena of coupled electrical oscillations. By 
g one of the bobs when it has just been reduced 


to rest, thereby the energy from i 
the je do of the quenched an 


reabsorbed by it, 
can be imitated. 

Mr. B. W. Clack (communicated remarks) would like 
to call the attention of Fellows to a pen for recording 
traces similar to those shown by Professor Barton, which 
does not seem to be so well known as it deserves. The 
writi int of this pen is a very fine sable hair or 
camel brush, the bristles of which fill up and project 
outwards through the opening of a short length of g 
tubing, suitably drawn out at one end, and which acts 
as a reservoir for the ink. The advantages of this 
for the purpose under consideration are three: (1) The 

int of the brush when wet with the ink is exceedingly 

e, but the thickness of the line drawn can be increased 
at will b enems ihe pressure of the brush on the 
paper. @) The i t is quite flexible, and will write 
equally well in all directions. (3) There is nothing to get 
clogged up in the writing point, and the will do its 
work for Koons without any attention. © writer does 
not know who is the originator of this method, but he has 
used it for many years with perfectly satisfactory results, 
and if such a recording device could be employed by 
Professor Barton it would enable him to materially 
reduce the size of his cqeesoies, as 100 waves or more 
can easily be drawn in the — of a postcard. 

At the close of the ting the president referred to the 
retirement of Mr. R. Chapman, who had acted as lecture 
demonstrator at their meetings for longer than most of 
them could remember. He expressed the Society’s 
appreciation of his past services and also their good 
wishes for the future. 








ExarsiTion of Navat PuxHotToGRaPus.— Interest in 
the work of the Navy has never been lacking, but the 
exhibition of colou photographs now being shown to 
the public at the Princes Galleries, Piccadilly, under the 
direction of the Ministry of Information, will enable the 
“* stay-at-homes ”’ justly to appreciate the multifarious 


duties of the senior service which are carried out with | J 


such thoroughness and under so many difficulties. 
Pictures from the shipbuilding yards and the gunshops, 
views from aeroplanes above the water, from ships on 
the water and on vessels under the water taken in many 
rts of the world form a collection at once unique, 
instructive and certain to stimulate confidence in the 
nation’s “‘ sure shield.” 





Tse Inpustrrat REconsTRucTION CovuUNcIL.—-An 
important series of lectures is announced by the Industrial 
Reconstruction Council for the autumn and winter. 
The first of these will be given by the President of the 
Board of Trade on Wednesday, October 2, Mr. G. N. 
Barnes, M.P., occupying the chair. Other lectures will 
follow at fortnightly intervals, the second being delivered 
by the Minister of onstruction under the chairman- 
ship of the Lord Mayor. Mr. W. L. Hichens, Sir Arthur 
Steel-Maitland, Bart., M.P., Mr. Ernest J. P " 
and Sir William 8. McCormick, will carry the series up 
to Christmas, the chair being occupied by Sir Wilfrid 
Stokes, Lord Burnham, Mr. J. H. itley, M.P., and 
the Marquess of Salisbury. The lectures will be held 
at the Saddlers’ Hall, Cheapside, at 4.30 p.m. A full 

rospectus of the series can be obtained from the 
Bossstery, I.R.C., 2 and 4, Tudor-street, E.C. 4. 





Acrp-Rzsistixc Frrro-8imicons.—The publication, 
by Camille oe ome in the Comptes Rendus of May 21, 
1918, of the results of some corrosion tests of his, comes 
very late. Heconducted the tests in 1913 with the alloys 
then obtainable ; the analyses and corrosion values are 
interesting, however. His alloys were various ferro- 
silicons, containing between 13 per cent. and 17 per cent. 
of silicon, nearly 1 per cent. of manganese and, in addition 
to the usual phosphorus and sulphur, only the constituent 
we mention : the métillure of Adolphe ve contained 
2-5 per cent. of aluminium ; one of the two elianites 
(an Italian product) contained 2-2 per cent. of nickel 
and seemed to be less corrodible owing to this con- 
stituent; the other ferro -silicons were ironac and 
duriron, which we have noticed on other occasions. 
Matignon further tested a German ferro-boron (with 
70 per cent. of iron, 15-4 per cent. of boron, 4-9 per 
cent. of silicon, and 3-3 per cent. of manganese), and 
Borchers metal, a nickel-chrome (64-6 per cent. of Ni, 
32-3 per cent. Cr., 0-5 per cent. silver, 1-8 per cent. 
molybdenum). The corrosion tests were made in 

nitric acid and in boiling mixtures of acetic acid 
and butyric acids, concentrated and diluted. The ferro- 
boron was easily attacked ; the Borchers metal differed 
from the other alloys by resisting diluted acids better 
than concentrated acids, but was not otherwise superior 
to them ; the best métillure was a very homogeneous 
alloy. None of the all resisted hydrochloric acid ; 
there is no mention of sulphuric acid. Some of the tests 
were continued for 360 hours. 





BRITISH MACHINERY FOR THE MALAY 
PENINSULA. 


Wir engineering works concentrating on the pro- 
duction of war material, it is not to be wondered at that 
the exports of machinery from the United om to 
overseas pegeintons should show considerable con- 
traction during the past three or four years. Never- 
theless, the needs of the Colonies have had to be con- 
sidered, especially such territory as the Malay Peninsula, 
where rapid denehepeneall was in progress when hostilities 
broke out. Taking three principal sections of the 


machinery statistics, and excluding sewing es 
(largely in the hands of British manufacturers and 
showing interesting 


only slight fluctuations), the foll 
comparisons can be made from the returns of 
imports into the Straits Settlements, through the port 
of which most of the trade of British Malaya is conducted : 























— 1013. | 1014. | 10915. | 1016. 
1 74.005 50/808 30,600 aa'e0s 
and boilers |.| 129,108 | 98,349] 659,622 | 112,902 

, Unenumerated ..| 169,952 | 139,635 | 112,251 | 162,885 
Total .| 378,155 | 282,882 | 211,563 | $19,990 





The comparison of values only may be somewhat 
misleading as to the total volume of trade, but after 
allowing Fe enhanced values during war years, it is 
satisfactory to be able to record that the 1916 statistics 
show a marked improvement on those of the previous 
year. Before the war, Germany ranked second, but was 
a long way behind the United Kingdom in the supply 
of electrical machinery. In the supply of engines and 
boilers, both Belgium and the Uni States came in 
front of Germany ; while as regards unclassified machi- 
our the United States took precedence of Germany, 
both being considerably outdistanced by the United 
Kingdom. Appended details in regard to engines and 
boilers are ro from the official returns; attention 
may be directed to the extraordinary fluctuation in the 
imports from Australia and to the appearance, for the 
first time, of Sweden in the statistics for 1916 :— 


Engines, Boilers and Parts. 


























— 1913. 1914. 1915. 1916. 
United Kingdo: 107-028 70221 50,022 eas 
er m.. ’ ’ ? 
Bel os te 126 207 _ _ 
U States 4,193 1,936 911 1,986 
Germany .. Ga .-| 2,810 991 _ _ 
Netherlands ie as 2,755 4,585 671 1,196 ° 
Federated Malay States..| 1,708 556 211 1,986 
Hongkong. . ‘4 ae 583 50} 1,042| 1,512} 
Australia .. 87 7,000 8,850 24! 
‘apan 35 140 2043 
Sweden _ _ _ 11,655 : 
A portion of the imported machinery is re-exported to 


British North Borneo, Siam and Netherlan India. 
The total value of machinery imported into the 
Federated Malay States in 1916 amounted to 222,9371., 
against 157,237/. in 1915. 





County or Lonpon Royat ENGINEER VOLUNTEERS. 
—Recruits are wanted for the Royal Engineer Volunteers 
—tknown as the London Army Troops Companies—the 
only volunteer field engineer corps in the London area. 
In addition to ordinary infantry drill and musketry, 
the work of the corps includes many forms of field 
engineering. Pontoon bridging, trestle bridging, barre! 
bridging, demolitions, entrenching, revetments, o les, 
knots and lashings, the construction of field kitchens 
and incinerators are some of the conspicuous items in 
the scheme of training. Technical knowledge is an 
advantage, but not a necessity. Mechanical and building 
tradesmen are specially wanted. The headquarters of 
the corps are conveniently situated at Balderton-street, 
Oxford-street, W., opposite Selfridge’s. Drills are held 
there and lectures given on various aspects of field 
engineering. Practical work in bridging, &c., is carried 
out on the banks of the Mole at er, during Sunday 
parades held about twice a month and on other ial 
occasions. Uniforms and equipment are provi free 
to recruits who are passed as efficient. The subscription 
is 58. per quarter. 





THe LATE Proressor F. P. TREADWELL.—Professor 
Frederick P. Treadwell, of the Federal Technical High 
School at Ziirich, who died suddenly of heart failure in 
the last week of June, was known all over the scientific 
world as an authority on analytical chemistry and author 
of the most r text-book on the subject. Born in 
February, 1857, at Portsmouth, New Hampshire, as son 
of a Captain in the United States Navy, he was brought 
over to Switzerland, together with a younger brother, 
by his father to learn French, and later taken to Germany 
to complete his education. Having studied chemistry 
under at Heidelberg and later at Géttingen, he 
came back to Switzerland as assistant to Victor Meyer 
at the High School, then known as the Ziirich Poly- 
technicum, and settled at Ztirich. He was a ted 
to the chair of analytical chemistry in 1894. first 
edition of his ‘‘ Short Treatise of Analytical Chemistry ” 
appeared in 1901. The book had quite an i 
success, and was translated into all es; the ninth 
edition of the first volume, a book of pages, was ready 
for the binders when he died ; the seventh edition of the 
second volume, 750 » had been brought out in the 


end of 1916. Treadwell was widely esteemed as a man 
of learning and as a teacher. 
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INKSTAND FOR INKS OF DIFFERENT 
COLOURS. 


Anounrreots, draughtsmen, map makers and others 
often have to use eight or more different colour inks 
in making complicated plans, drawings or maps, and 
it is of common occurrence, with the means usually 
available, to dip the pen into the wrong ink and so to 
draw a wrongly-coloured line, entailing a waste of 
time and of material. Major Frank B. Gilbreth, 
E.R.C., United States Army, of Providence, R.I., the 
































ee 


well-known efficiency expert and engineer, has over- 
come this difficulty simply and easily by devising a 
special stand to hold both the inks and their se te 
pens, as shown in our illustration herewith. Eac 
stands upright in a hole in front of the ink bottle to 
which it appertains. When a black line has to be 
drawn, the worker takes out the black ink pen and 
thus clears the way to the black ink alone; there is 
no access to any other ink. Our illustration was 
communicated to us by Mr. James F. Butterworth, 
24, Linden-gardens, London, W. 





FEEDER HEAD FOR INGOT MOULDS. 

Tue annexed illustration shows a section of the 
Parks improved feeder head, the novel feature of 
which is the flange or lip on the bottom of the head, 
which projects into, and directly engages with the 
inside of the mould, thus making the mould and head 
into practically one complete whole. This type of 
head can be fitted to either a square, rectangular, or 
octagonal mould, and the particular advantages 
claimed for it are as follow :— 

1. When casting, it can be filled to the brim without 





_ ol 









sign of “lifting,” enabling a larger and longer head, 
free from pipe, to be obtained on the ingot, the whole 
being contained in the enlarged head. 

2. It ensures an absence of “ pulling” and the 
consequent cracking of the ingot, as it is impossible 
for the molten steel to get over the top of the mould 
inside the head on account of the flange, which allows 
the cooling ingot to shrink down into the mould without 
obstruction. 

3. When “‘ setting,” the flange ensures that the head 
is placed in its true position with regard to the mould. 

A considerable number of these heads are now in 


use in several steel works, and further iculars of 
them can be obtained from . Moorwood, 
Eagle Foundry, Stevenson-road, Attercliffe, Sheffield. 





PrrsonaL.—Messrs. Samuel Denison and Son, Limited, 
Hunslet Foundry, Leeds, makers of weighing machines 
and apparatus, have opened offices in London, 
at 28, Victoria-street, Westminster, 8.W. 1. 
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THE DETERMINATION OF COBALT AND 
NICKEL IN COBALT STEEL.* @ 


| By W. R. Somortrer, Ph.D., and A. R. Powstt, 
| London. 


| Tas age is the second on the —— of a rapid 
| process for determining cobalt and nickel in ores and 
| alloys. Tho first communication was ished in the 


| Analyst (1917, vol, xlii, 189). 
| which our process is abel Sonalate in the precipitation 
|of hexammine cobaltous and hexammine kel 


* 


ter, and 100 o.c. pipetted into a 





| iodides by means of potassium iodide in strongly 
| ammoniacal solution, the precipitation of the trivalent 
| metals by the ammonia being prevented by the addition 
| of tartaric acid. Iron, which in the usual methods of 
| assay is removed by precipitation and causes trouble 
| by occluding some of the cobalt and nickel, is thus 
| removed in a soluble form. 

| In epplying this pocedure to cobalt steel, it was at 
| once found that the large amount of tartaric acid required 
to keep up the iron and chromium (10 grammes for 
1 gramme of steel) retarded the bay cag precipitation 
of the cobalt sufficiently to render process useless. 
An attempt was therefore made to remove the bulk of 
the iron by precipitation, and then complete the sep 
tion by the iodide process. Such a manipulation would 
still be preferable to the removal of the iron by one of the 
usual methods (e.g., as basic acetate). 

The elimination of the bulk of the iron was satisfactorily 
accomplished by means of sodium te, using 
thiocyanate as an external indicator. The filtrate was 
then evaporated to dryness with nitric acid, taken up 
with 2 grammes to 3 grammes of tartaric acid, made 
| strongly ammoniacal, and precipitated with potassiuin 
iodide (Method I). 
| The process now proved much more satisfactory than 
| in its original form, and the figures obtained were mostly 
in close agreement; yet, on continuous testing, the 
results were rather erratic, the iodide precipitate some- 
times crystallising out slowly instead of forming 
instantaneously on adding the potassium iodide. After 
much investigation we came to the conclusion that 
cobalt is precipitated less readily from tartrate solutions 
than nickel; if the latter is present in sufficient pro- 








| portion, it induces more rapid precipitation of the cobalt ; | 


|if not, a minimum concentration of tartrates should be 
| aimed at, and this in turn would depend on the quantity 
| of trivalent metals, the precipitation of which must be 
| prevented. Now the addition of 2 grammes to 3 grammes 
of tartaric acid in the above procedure was necessitated 
by the presence of chromium. The latter is precipitated 
by sodium carbonate only after the whole of the iron 
has been thrown down, and to attempt its removal at 
this stage would involve the risk of precipitating some 
of the cobalt, as no convenient spot test is available 
for detect: soluble chromium salts in a solution 
containing a highly-coloured iron upon. 

The method was therefore further modified by 
elimina oy bulk of the chromium in the following 
manner. filtrate from the iron precipitate was 
precipitated, hot, with caustic soda and bromine. The 
precipitate consisting of the higher oxides of cobalt, 
nickel and ese, ther with a little ferric 
hydroxide and a trace of chromium, was filtered from 
the solution containing sodium chromate, dissolved in 
a acid, the solution evaporated to dryness, 

residue taken up with a little tartaric acid, and 

recipitated with ammonia and iodide (Method II). 

e results then became concordant. 

The procedure in its improved form would seem 
somewhat eomplicated, but Method II is actually shorter 
than Method I in that it obviates the evaporation to 
dryness of the filtrate from the iron precipitate. It is 
considerably quicker than the basic acetate process, 
apart from the fact that the latter is ineffectual in 
presence of much chromium. For the further treatment 
of the iodide precipitate, several methods may be used. 
After dissol peostptiate in hydrochloric acid, 
the cobalt may be thrown by nitroso-8-naphthol, 
or the nickel by dimethyl-glyoxime. In thisinvestigation 
the authors have made use of their previously 
method for the te volumetric estimation of cobalt 
and nickel.t 1 directions for carrying out the 
process wil] be given below. As — the time 
required for the determination, several assays can be 
caepesees Se enous} Deemer Se Se eee oe 
steel has been obtained in soluti The attack is 
usually rather protracted, several hours’ boiling with 


regia being required. 
“athe material used in this investigation was kindly 
supplied > C. O. Bannister, to whom the results 
given in table were submitted. Mr. Bannister is 
wae + ey Sapa these ~ check Je po obtained 
i —— e H was assayed according to 
Method 4 and the sup) 4 of material was exhausted 
before Method II was adopted. The latter was used on 
oTeearigtte nf the Method.—Two of drillings 
t7) oe 
asin waited token Gashcendiaon with 30 c.c. each of 
strong hydrochloric and nitric acids. The assay is heated 
— at first, then boiled gently for 4 hours to 





hours, and evaporated substantially to dryness over a 
free flame; 2 c.c. of sulphuric acid (1:1), a little 
hydrochloric acid, and £5 c,c. of water are and 
solution brought about by warming. The addition of 
the prescri amount of sulphuric acid is essential for 
success, as it produces a pale brown pulverulent iron 
precipitate is easily filtered off. 


The cooled solution is diluted to 50 c.c. and pre- 


* Pupee taken as read before the Iron and Stee! Insti- 
tute, 4 3, 1918. 


tA 1916, vol. xli, page 124. 





liquor is brought to a boil with 1 c.c. to 
c.c. of nitric acid and treated with 25 o.c. of bromine 
and an excess of freshly-made caustic soda. 
After ane for a minute or so, the black precipitate 
is filtered off on loose paper (Whatman, No. 4, 9 cm.) 
and washed with boiling water. It contains all the 
cobalt and nickel, together with smal! quantities of iron, 
chromium and , and its sul t treatment 
does not differ from that previously published, except 


that a colorimetric determination is necessary 
in the titrated cobalt sofation. 


Fi 








Cobalt 
Cobalt Nickel + 
Experiment. Sample. | per Cent. | per Cent. Nicke! 
per Cent. 

115p .. H 8-61 0-68 4°19 
1088 . 8-54 0-63 4°17 
108¢@ 3-58 0-65 4-28 
1164 I 8-21 0-55 3-76 
116B 8-19 0-55 3-74 
1184 3-27 0-41 3-68 
1194 J 8-85 0-57 4-42 
1198 3-87 0-57 4°44 

22a 3-84 0-55 4-39 
1284 K 3-62 0-62 4°24 
1244 3-64 0-55 4-19 
124B 3-67 0-55 4-22 

















The pas is rinsed back into the beaker, dissolved 
in a little hydrochloric acid over the filter, the 
solution transferred to a flask, and evaporated almost 
to ess over a free flame. It is again e rated 
with 2 c.c. of os nitric acid to destroy the bulk of the 
chlorides. A cold saturated solution of 1 Bp mew 
tartaric acid is now added, then 50 c.c. to 60 c.c. of strong 
ammonia (0°88 specific gravity), followed immediately 
by a cold saturated solution of 4 jum 
iodide, A pale pink crystalline — is at once 
thrown down. After settling for 15 minuter, it is filtered 
off on a loose 9-c.m. filter, and washed with ammoniacal 
iodide solution (strong ammonia 200, water 50 o.c., 





potassium iodide 10 grammes) from a wash-bottle fitted 
| with a Bunsen valve. 
| The iodide esate (containing only cobalt and 


|nickel with a little eso) is dissolved in 10 c.c. 
| of hydrochloric acid (1:1) and a little sodium sulphite 
| poured through the filter into a 300-c.c. beaker; the 





washing is done with hot water; 5 c.c. of 25 per cent. 
ammonium phosphate solution* are added, the liquor 
heated to boiling, and treated with ammonia (1: 1), 
added finally drop by with continual stirring, until 
the blue amorphous precipitate at first produced becomes 
pink and crystalline. An of five of 
ammonia is then added and the assay left to on a 
steam bath for 10 minutes; a reprecipitation is un- 


necessary. F 

Cobalt Titration.—The pink precipitate of cobalt 
ammonium phosphate is filtered on a loose 9-cm. paper 
and well with hot water. The filter is spread 
against the side of the beaker, rinsed down with water 
followed by a few of the N/5 acid used in the 
titration and again with water to displace the acid, 
Santis atop at te. Gee soate Cote Shots 2 oe Sore 
The filter is now discarded, and the gradual addition of 
acid continued until the precipitate disappears. No 
indicator on ~~ precipitato imparvs a lilac 
colour to iquid, e its final disappearance can 
be with 0-1 ee In order to 


free it from filter fibres) into a 100-c.c. 

10 c.c. or 20 c.c. are pipetted off, boiled with 
and silver nitrate in usual manner, 
matched 


0-072 


acid consumed by the manganese ammonium phosphate 
0-18 o.0. mil. of ) is subtracted 
Som th setustp Sound; the 4iljaesten. giving the csbale 


(lo.c. of N/5 acid = 0-0059 of cobalt). 
Nickel Titration.—The fitrate from the cobalt 


ae ty. cooled 5 ee with a 
solution con grammes jum opiate, 
2 of caustic soda, and 1 gramme silver 
nitrate per litre. The quantity of nickel being very 
small, assay is left to staud for a few minutes after 
about 1 c.c. solution has been added, when 


the cloudiness due to silver iodide becomes visible. 
The addition of cyanide is then continued drop by 
whilst shaking, until the liquid clears. The cyani: 
prone is standardised every week against pure nickel 
or silver. 


Hl 


*The salt is dissolved in. hot water tinted 
methylorange, and 
colour turns pink. 
stock bottle. 





with 
hydrochloric acid added till the 
Boil 5 minutes, cool and filter into 
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RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE AOT OF 1907. 


The number of views given in the Specification Drawings is stated 
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LIFTING AND HAULING APPLIANCES. 


115,385. H.J. Munro, Pontardawe. Lifting or Hoisting 
A tus. (7 Figs.) December 12, 1917.—This invention has 
reference to apparatus in which the load is lifted by compressed 
air, and provides improvements in such oe whereby the 
load is, when raised, held suspended and is lowered independently 
of the means by which it was raised. The sus ry and 
lowering medium employed is an incompressible fluid, such as 
oil or water, and the combined suspensory and ayy medium 
comes into action automatically at any point in the lifting of 
the load, whether the supply of compressed air be cut off or fail. 
Pneumatic lifting or hoisting apparatus, in accordance with this 
invention, comprises the combination with a lifting or hoistin 
cylinder 2 and piston 6 having means, such as valve-controll 
pipe 24, for the introduction of an operating fluid, such as steam or 
compressed air, and a suspensory and oes cylinder 1 and 
piston 5, said cylinder being filled on both sides of the piston 
with‘an incompressible fluid, such as water or oil, and having two 
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valve-controlled conduits 19, 21 connecting the two sides of 
the piston, the valve 22 in the conduit 21 being an automatic 
non-return valve and the valve 20 in the conduit 19 being operable 
at will, of means connecting the two pistons so that they move 
together, such means comprising piston rods 8, 9 connected 
by a cross-piece 10, the arrangement being such that when the 
lifting piston 6 is acted on pneumatically to raise the load, the 
suspensory and lowering piston 5 moves therewith and is 
forced through the connection 21 into the suspensory and lowering 
cylinder 1 below its piston 5, and is there retained to act as a 
suspensory medium until the valve 20 is opened, whereupon 
the oil gn back to whence it came and the load is lowered. 
Preferably, the cylinders are arranged the one within the other 
concentrically, one piston comprising a na mens in the annular 

between the inner and outer cylinders ‘urther, one of 
the valved conduits connecting the two sides of the piston in the 
— and lowering cylinder may be formed through the 
Pp 3 ‘(Accepted May 15, 1918.) 


MINING, METALLURGY AND METAL WORKING. 
* 115,405. A. Furnaces. (1 Fig.) 


Sahlin, London. Blast 
March 20, 1918.—This invention relates to blast furnaces wherein 
the mouth of the furnace {s closed by a bell upon which the charge 














to be delivered to the furnace is yop and we an auxiliary 
bell or seal situated above the main and y held closed 
against a seating in the furnace base by means of weighted levers. 


ion to the ) 
tesa S| 





Theinvention relates more a to this auxiliary bell or seal 
to this invention, by means of a 
ver f, the movement of which is so controlled 
i by the weight of the furnace 
harge ghted lever, moves in a vertical line. 
The auxiliary bell c which is of the usual domed or hemispherical 
shape, is supported by a single lever fi the inner arm of which is 
bent to clear the edge of the bell with w 
is correlated by a ball and socket joint g. The lever passes 
through a slot in the furnace top ¢ and is fulerummed on a hanging 
link A pivoted on a fixed bracket j, and the outer arm of the lever 
is wi and is connected by means of a pivoted link & with the 
bracket j. Instead of using the link & the movement of the lever 
could be guided or controlled by means of a pin projecting from 
the lever into a suitably c slot in a fixed vertical plate, or 
any other equivalent guiding means could be employed whereby 
the inner of the lever and therefore the bell ¢ would be caused 
to move in a vertical or su tially vertical line when the bell is 
depressed by the weight of the furnace charge to the open —- 
(shown dotted in the dra’ ) or raised by the weight of the 
outer arm of the lever to the position. (Accepted May 15, 


MOTOR ROAD VEHICLES. 


115,345. H.C. Ford, New York, U.S.A. Variable Speed 
Gear. (2 3.) July 30, 1917.—This invention relates to 
mechanism of the type in which the motion of a moving body is 
transmitted to a second y by means of a ball interposed 
between the driving and driven bodies, provision being made 
for moving the ball towards or away from the centres of rotation 
of said driving and driven bodies whereby the speed of the driven 
body may be varied. The transmission is enclosed in a casing 
comprising two sections 1, 2. One end of a main driving shaft 4 is 
mounted in ball bearings and its other end is rotatably supported 
within a recess in a driver shaft 8. Discs 9, 10, are mounted on 
the shaft 4. Auxiliary driving shafts 15, 16, carry discs 17, 18, 


Fig. 1. 
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which rotate therewith. A pair of balls, mounted one upon the 
other, is inte between each pair of discs, the balls being 
designated 20, 21, 22, 23, 24, 25, 26 and 27. Cages surround the 
balls and hold them in position. Each cage is secured at one end 
to a block 34. Mounted in the cages are rollers 35. Two of the 
cages are mounted upon a shaft 37 and the other two cages are 
mounted upon a shaft 40. These two shafts are connected 
together by sector gears 42, 43, so that the Ss are moved 
simultaneously to maintain the shafts 15, 16, rotating at the same 
speed, but varying the speed of these shafts relative to that of the 
8 4. (Accepted May 15, 1918.) 


115,212. Albion Motor Car Company, Limited, and 
T. B. Murray, Scotstoun. Laminated Springs. (3 Figs.) 
January 12, 1918.—According to the invention, the shackle eye 
is formed in a lug which is attached by any convenient means 
to the leaf end. payee f' the lug, which is of such form that 
it leaves the end of the leaf free to be supported by the extended 
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ends of the leaves adjacent to it, is of channel section on that face 
which is adjacent to the leaf, so that the leaf fits within it, and 
is so held against lateral movement, and, preferably, the lug fs 
anchored to the leaf - qgagh ok end of the latter. 
The lug A, provided with a pie: boss B, has dependent 
side C, so that its under-side forms a channel in which 
there snugly fits the topmost leaf D of the spring. The lug is 


hich the end of the lever 
re) 


115,204. W.F. Lechmere and The James Cycle Company, 
. . juzta Birmingham. Wheels. (3 
December 7, 1917.—The invention refers to that class of in 
ble wheel which is desi for use in junction with a 
fork mounting. According tot 
combination, a sprocket w. 
secured 


conj 
invention, there is employed, in 
el 3 rotatably mounted upon a sleeve 
to the frame, a brake drum 8 rotatably mounted 
another sleeve 
disposed 


secured to the —_ side of the frame, a 
the sprocket wheel and the brake drum, 
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mutually engaging projections and recesses on the outer faces 
of the hub and the inner faces of the sprocket wheel and brake 
drum, and a detachable non-rotatable spindle passing through 
the hub and sleeves. Each end of the hub is provided with a 
diametrically-disposed projection 13, which is adapted to engage 
with a correspondingly-shaped recess 14 in the sprocket and a 
similar recess 15 in the brake drum. The hub is secured in 
we by means of a detachable spindle 16. (Accepted May 8, 


115,153. W. Comery, Mapperley Park, Nottingham, and 
The Raleigh Cycle Company, Limited, Lenton, Notting- 
ham. Wheels. (5 Figs.) July 24, 1917.—This invention relates 
to wheel, primarily intended for motor . According to 
invention, the hub proper e is formed as a separate fitting, 
mounted upon a hollow sleeve-like spindle a, the usual ball or 
roller bearings being interposed. The wheel is provided with a 
tubular, shell-like centre f, which is flanged on the exterior to 
receive the spokes A, and is ey were to fit on to the hub ¢, an 
inclined projecting rim j on the latter engaging one end of the 
wheel centre. The driving element, which may be a gear wheel 
such as a sprocket wheel b, is centred on a member 7 adjustably 
secured to the frame, and is provided with an inclined surface m 
adapted to engage with the adjacent end of the wheel centre f, 
means such as inter-¢ ng screw-threads being provided on 
the driving element / and hub proper e to secure the same r 
with the wheel centre wedged between the two. When so con- 
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nected, the driving element, wheel and hub are firmly locked 
toge » positive connecting means, such as projections o on 
one member entering recesses in the other member, preferably 
being provided between the two former. The secured 
to the frame is bored to correspond with the hub ; ae 

is adapted 


short sleeve or distance piece s 

to complete the distance between the two sides of the frame r, 
a removable bolt ¢ being threaded the three members 
and the side frames to secure them , with the wheel in 
the correct position, in-said frame. The bolt may be bored and 
one end ¢ to form a lubricant reservoir, transverse holes 
being formed in the bolt and hub spindle to allow lubricant to be 
forced into the hub. When it is desired to remove the wheel, 
the thr bolt 6 is withdrawn. the short tubular Stn 
8 removed, and the hub ¢ is then disconnected from the driving 
element / which is left centred on the member p attached to the 
frame, the wheel and hub being removed , and then slid 
apart. (Accepted May 8, 1918. 








